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tabiilaf forii, a list &f all orgaiiolead mmpomxdB known mp to 
tlauat tia®. 
In tM» thesi&, themtom, th& l£t®:rst«r® ©a oi»gaii0l®®i 
eh»alstrf is i»#iri®w#4 fr0m th® bdgiaalisg ©f 19ii2 1^9i» 
with ®0»# additional fwmm Mmeriemf togliahf m& 
(Mrmm ^Gwm&ls f©j? 19^* mrlm t^^Tm tM fia?®t paipt of 
tb© M®t©ri®.al s@©tlott,* lit©3?atw« e©v©rag® is l3t«llw#«l t® 
b# eo»pl#t» Mid t© inelmd# all ]p®f®i*«a©©» oa o#g«s®lsad eh®»-
tstfy for the ptrio# ii3idieat#i» tabulatioa of organ®l#ad 
e©i^®md» wMeh e@»elM«® tM swirey Is arranged aeeerdiiig t@ 
th® plaa ms«d ytepm$$ asA tlserefer© amwm m m «xt®asloa 
®f tb® tables t© t&® present tii«» Ml ©rgaaerattallie 
e©i#®mda ©f l«ftd wM.&h. hme r«©«iT®d sejatioa ia tlM literatwr® 
dwing tMs period are listed*-
ffeis thmsl»t aa is iadieated bi^ it® titl#|, daseribes 
s©»® iav'sstigatioas of tb© aat'sr©^ »e©p®# and at.olmaiaffis of 
0®rtftla r©ftetl®ns m@tnX for tM preparatiea of ©rgaa©l«ad 
eoi^omds, partitmlarly ©f e®ap©*ind» e-uataMlng fmstional 
groups wMeh ai^t eeafer tlb® pr@p«rtj of watar-selubility. 
la,all it® stabl@-©rga»oB«tallie cempounds l®ad ©xiiiblts a ©0-
val®iie® f@w# bttt tto ©•©»»». lnorgaai© starting mttrial 
for the |>r®|)'sration of sueh e@i^oiiads is eltli®r lead dichlorid#, 
FWI2* lead »tal C©ft$a In tti# form of a l^ad-^sadiwa .alloy)# 
3ji thes® pr#parati@na tli®r# i» tfesas an $xidati@a ®t«Pt 
stepa#-wliieli msLf iaTelf® org«dtt©ia®tallle intersrtidiat#® in wMeli 
th@ waX@me of l#ad is other thjm f®tir» la an inwatigmtion 
3 
©©a0®yn®d la pert wltli tto.® Mtehaniams ©f seas of th.®s® »-
aetioai, it wa# ttoei»efoi»® mmMewe^ i«siPabl« t© aequir® as 
thoTOij^h an mtepstaiKiliig as posfltel® of the natujp® ©f ctrtala 
rsJLmme states ©f lead# Ttm smmnA pmt ©f tia© Mstorleal 
»©©tion ii 1® a i*#vi«w of tli.® th©0F«tleal and 
mental literatw® m tli® valeaee states of th» I?*B 
@l@ii®ats, with psytiemlar fcfereac® t© lead, tia, g®'j*Maim, 
aad 0ilie©a« fli« »#e®B€ pnyt diffei*® frea tli® flipst part ia 
opgaiilgati©a and fwpoae.. 11a©F®as tb© first part vepmsmtB 
in absta?a©t a»d t&toular f©m a mmplmte of tb© uaterlal 
wMeli has b®«a piitelisfeed ©» orgffli©l®ad eheMstry dwia^ 
p©pi©d e©T®r«d, tbe pmt oa tht© other hand i»®pi»®s©i3,ts a 
disemssi^a and ©Fitleal amw«tft, bas«d #» s#leeted rtfer^iiees 
dram frea'ai^ part of tb« elieaieal ©r pliysteal literatur#, of 
the preieat state of te©wl®dg# ©n Its s^sbjeet# 
k 
iiisfORieiL 
.Siirv«f of th© Llteratwr© oa Orgea®le&€ Ghemisfery 
tr^m 19l|l t© th® Present fla® 
FraDaratioa and oheBiieal properties of ©rganolead OQiapo-mids 
PreDarative reae tiens • —'Dttriag this period few nm syn» 
th@tie methods for th# preparation ©f organolead ©0iap©mds 
haT® h®m deseribad# On® a®v©l synthesis of t®traal^lleads 
has however been reported^ fr©m this Laboratory. It was fomd 
that th« r«aeti©ii 
3RU + PbXg 4- m > H|^Pb * Lit 4. 2LiX 
proceeded sii^othly in «ther t© giv® for instanc® a $2% yield 
of t©traaethyll®iid frem mettoyllithiwa, methyl iodid«, and lead 
iodid«« fhe reactions were carried out by adding th# organ©-
lithium compoiaad t© a aixtw® of the other reagents in ©th®r, 
without co©ling—that is, essentially at the refltaxing tempera­
ture of th® «ther* Metallie lead was produced as an inter­
mediate# A asehguftism involving th« reaetieas 
i|.ELi + SPbXg > l|j_Pb + Pb + 1|.MX 
211 4. fb » HgPbIg 
H. Giliaaa and B» 6. ^©nts, J# !»• Ch»is« SoQ«j 72»  I760 
(1950)• 
5 
aiM + ^ 
is ttiii r«a0tl©ti la disetts»«d f«sPtli®f la the dis»-
cttssloii part ©f tM® thesis# It was aia© appli®i^ in th® 
arematie t© glT® aa 80^ field ef tatvaplieayllsad fr®a 
loa»b«m«B.«t sM l#ai sMLsrid#* tt# SrlgmaiPd 
F®stg«nt als© gmv®# apparently# good f®i? allyl c©»-
bmt mt foy phei^l 
Otber syattoietie stiiii«s dwiag this ttffl® Imve d®»oa?ib«d 
aaiials^ tli® m& p«rf®eti©a ©f pfNifltusl^f tawow 
awthods. ®b« b©st i>i»©®#ditp@s for tli® »yntlie®ls ©f eoptaiii 
basie AHiylltai starting »at©3?lala ai*® i#@ei»i%©d ia a papef toj 
Galljogaert itiKl la wbieli pr#par«.ti©ii« f®3? IjfteX ani 
HgPW^g «0^©md® 1 » alMyl# X = 01, I, OH, i80|^, iCOj, 
HOOy is, GS, or OOCCHj, sod X> m OH) ara given in detail. 
Th# r#aetl©a® ms#4 »« set a«w, 'tout sias® Br* @aliiiga®rt is 
®n® of th® tw® X«m41ag aathorltie® ©» ©rgaiMltad eliemisfepy 
th©B@ ©xpwliMiital iSetails fi^oa ids latowatory ar® ias®3hal 
t® th® lal3©3?at©i*|' weiPker In tfais field# Wqt c®ii|5oiiii<is,i 
el«afag# ©f wltli ®1 gas to h^mm i» F®©®®Binid®4 
m giving a ptir«p p»©diiet thsM clesTag# la ®tli«r ©f with 
mqmmB liytr®@M.0i»le as id# l^iruxiaes ww® pi?#fa3?«d fvm 
wet silv0i* &xMm and th« corsNiapeBdlng eM©yid«s* fh@ e®j^-
b©iiat«» w#i»# ptir®p®a?©d .f3f©» the ligrdroxid#® with eai*l>©a dio3:id«t 
<i<iiiiiiitwwiiiwiiiti»w>iiwiiiiirt|^^ I rnummm 
%• ealiagaajpt, F. i* %ksta?a, and H. Shapiro, £# |g* 
SQe«» 6X» 3.90 <19^1-5)• 
6 
aM til® ©tMf ialts hj domtele i«e®ii>ositioa reaetiens, @3ce®pt 
that the .snilfat® was best obtala#d hj . air ©:^dstio» ®f ttm -
stilfid©* 
and e®-i»w©yl:wf hav# al»© pttfelishtd Fatlier 
ejtaet dii*®eti«B® fer the prepia»ati®a ®f a lai*g® sw^©r ©f tei* 
al]^ll©&d sialts, wh©i*# the al%l was #tlsfl„ ST 
fettti^l# OT ia es.s®s iwtliyl* fla« pF®pai»atl©ii® iiiv®lv«d 
uemXlj the y«a©ti©s of t3i« trialiyllead l^&oxid® witli tb® 
desir®d a©id, or ©f tlie tfiallyllead halidt with tli® sodiaa 
salt of thB aeii* A lateQ^&tery »tbod'©f pi?®pgpati0a ®f 
tet3p&alliyll®ads trom l®ad-s©dii3ffi alley is ala© giT®». 
Asptets ©f til® iadiist^pial s^yatbesie ©f t#tipa6ttifll#ad 
haf© b#0a th® si&J©et of a swiitier ©f patents# la-oae of 
tbes®^^ it ia stated tMat lead metal •ia fia#!!- divided, »©»• 
©xidig®d f©rai will reaet witli ©tljgrl or »it%l elil©3?id@ ©i* bi*©-
aid® at 10.O-13O® is ti» pi»@s®iie® ©f i^diii# oi? iodides as eata-
tjBts t© giv© tetraaa^llfitad e#i^emds« fb® finely divided 
rtsidml lead i»®eov»®d tmm ttm maml-©©aaereial pr®paj»atl@a 
©f t«ti»ii«tli|^ll®ad i® ©sp©©ially i?«e©ffi»©nd«d# tttt b@8t 
satalysts w©r® iodia# ©f» lead i©did@| g®©d #«tal|'sts ww# 
B# Ssmders and U* S* Staeey# £» 0hg»» . 93-9 
Cl9i|-9)* 
%• Heap aad B* C« Sai«idei?S| £# ghts* 2983 (191^9)• 
€?• Samders, £. &S« ,C1950|* 
"h. W« F#ars«,ll {t® Itl^l 0®ippoi*ation), iff* S. Fatent 
2,ial^,0S6 (191^7) Zl. A-, ili, 2!^30 (19^7)_7' 
T 
8®dim l©dM@,, p©1sa»iiiiw leiid®, switliyl ietMe# tFittfc^llead 
i©dM®|, ®«i»€sm»l« lodi€®, and eiipj?©us l©diA®« Of 1®8» fulii# 
wem tb# iodid#s of eaimliM, mvSjm blssmtliClII)# 
ea®sim, alnci, aad aiitiia#a^CV|# or a-ff®pyl iodld«# 
Staadard pr©e©diir«s w%m w«®d by leals^-g ®|T§th©#is 
®f a of ee^emds eeataiaiag leng-eliain 
aojmal alisyl A a©t#w©«'thy pi»«i»ayative detail' li«r® is 
th© fnet that th# ljl%81, in.t6jp»«dlatii», ^mh m tor iastaiw# 
%rl*»g»d$d#ejllead elil®rid«t^ wer® t© rmviXt tn g©©d yield 
dli»®e.tly fmm th# Sri^iai'd wmgmt and lead ehloride# FfeClg^ 
(Sil® is a®% tli« e«s# with-i tm instaaee# feripli#i3ylle&d 
®M#fid«* fb® yield of tli« latt«3f iaRt©i»ial. fi?®a tb# dir<»et 
F®aeti@a^^ is »# p&m tlmt tM m®tli©d is tm prepaya-
tif® pwp«®®s») 
reaeti#!! ©f allyl»aga®siw by©aid# with l®«d ©hlorid# 
laidsr eiist®iBai*y e®aditi©»s ws® studied^# 1# prodmets w«i*« 
isolated* 
fh# l#sa»ya«©f disE® adttood tmr tim of 
©rgaaeuetallie e©^#«iids was afplied^^ for -fcateaflieiiyllead# 
?li©i^Mi»,s®iiiw flit0te&i*at«, satd l®ad in ae©t:-©n« mt 
I. »als, £. Org# ^ 211 Cl#!-!* 
KE'aias# and ©• Selalottlgj, Bg£«» ^27 C1925)* 
V. yiJayarahaTan, J. tod. Chaa. Jae., 2g, 227 d^lf-S) 
rs.- A., iia, I|i59 tt9!t6i7. 
A. H. HoBBBytaiDir and K. A. aiohesUtOT, Bull, aosd. oel. 
Slaaaa isi- sfiiffi- Ssz (i9itS) Cs.' 4- STSbtT" 
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6® gm® '15^ la etbaBol, gas was ©vol'red only when ttm 
t®mperatux»© laad i*lB®!a te 35®# amd no t'ttraph®iijll©ad resulted. 
In ©ther lnir««tigati©as, aad eo-weplcei's^^ studied 
tim pp©p@rtle« of felsC2-clilo^0iriii|'l)l®ad o#ffip#*mds» Bis(toana« 
2"ehloi»©Tla|'l)i»r@m»y and lead t©ti»aaeeta,t® in ehloTOfom gav® 
tois(2»elil©r©'rln|'l)leftd dlaeetat®. Fr©B thl®# dei-ivatlT## smck 
as tb® dlelilerid® and smlfat© w«p® pE»©par®d# flie dlolnlorid# 
with mrcmj metal g&ve a '99^ ji®ld of CtraM*2»ehlorwliiyl)-
ai#3f@wie ehlorid©! iadleatla® that th# a^chlor^vlijjl gTQV^ had 
r@tain©d it®, feeamg @®nfigm?ati©a* fiM diehl©rld« with ®»e®®a 
phei^lBiifatslw teemid# gav® 8I|.^ yield of t6ti»afh#iijll#ad, and 
«thjl®ii# .gas was evolved# On the fe&sli of his w&r'k with th@ 
2»eh.l©r©"Sfiiijl of w0T&mj$ tin., aad l®ad, 
e©mlvdm'^^ that in «l®0tr0philie ©y i»mdieal smhstittttlon.® at 
an ©tl^leaie earbea mtea th® •syiglttal st®i»®®eh©»ieal e«afig«-
Fati®n Cole oi? tr&aal is pfeserired, 
01#ftirgtM« EeffiSISSSt—-SeiB investlgatitai of el#a¥ag® 
r®aoti©as ®f ©fgan^lead o®ii»0TOd« have h#®a eontlaued d«pin® 
this period. ifellii©fskli^® .f®md that when tttrapheayllead 
n: ^k* Mm WmmBfamwp 1. Ih* Fr©idltaa» arad A. IfeohettoVi 
l2v«st. Atod. Mmvtk S. S. S. S.« Otdfl, IhM. iaift* 127 ?19Wl 
k.f'W 
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2ri?^ 
A* M. M®»»jan®v. «nd A, i,. B©ri»©f, Petelady Afed, Mauk 
!• s. ^  §£, 67 (1948) ^ ^  ClIlW. 
1. St ialla®vskll, !EgMy (lor *tev SssMawl.* Pedsgoi^. 
Inat., I®, g, p. 39 (IQkO) :"TS[y^ igferat. Bo. 2, p. 
^ !•» i2» 3070 W3)J^. 55^i9li-2.f 
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was heated with, ae«tyl ohlorld® in the pj?©s©ae® ©f alamintjai 
ehlorii® one phenyl group was split off readily im& pr©bably 
otliers, with gi»®atti* diffic^ty). Dipli«ayl»@TOwy r#aet#t 
BmGthly alio, tout t®traph®myltiii gav® a tar, and ©rgan®pla©s-
pBiorms mmpevmi.s did »©t re&et# fcaulkia^^ studied tli« aetiea 
of aliffliiauffi and ©f f®»ie elil®rid# m tetFaalkyl d#3?i¥ativ®s 
©f silicon, tia# wad l®ftd» feteaethyllead with, alttoiam 
©bierid© in eWLoTOforii gav® 81^ yield of l®ai ©blerid## fetpa-
a»feutyll#&d with f»frie ehlo^id# ia 0Kl©i'®f@i'» gair® tri-g-
hutyllead ehlopid® tout ia this tat® again th® »ti^l 
©-©mpomd only l«®d ehlorid® with aerewie 
chloridt^^ tttraethyllead ia absolut# ®thaii®l gaf« ®thyla®re'iirie 
ohlerid© (92^) 8»d tri^tS^llead ehlorid# (3?^) aeeerding t® 
th® i?eaeti©m 
^ * CSgH^ljFbOl. 
Tetraphenylltad with alpha-aaphth®!^^ at 130® gav® 29^ ©f 
B»talli0 l®ad, plus mm aaphthal®a«, whereas tetraphei^ltin 
did mot y#aet» With pypogall®!# a«ith©3? th« lead nof» th« tin 
c©'8i>©und underwent any r®a©ti©ii« 
' ^^ 2. ' Maaulkia. -Zhis** Oto»h0h®i Ifei»«# l8# 299 (1948) 
r£- 4-* k, 671^2 mm}y: 
30 
Z. M. Manulkln. Zhur. Obahohal Khlg.. l6. 235 (19l(-6) 
Z"0- A*« k. 90 (19k7)jT^ 
21 
1. M. Koto»| aw, Obshehgi Kfai»*» 12, 13®7 |l^7) 
£S.* 4-» IW CI9PI37 
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la a papw m ©rgaaotln ©©mpomdi, stat®i tliat 
tr-ipbeni-lltad io€M® beatftd with triethjrl pbo-spte-it®, CegH^O)jF» 
gair® ©aly • t«ti»apli®»yll©ad, wMl®^ trietlsyllead fereaid® g&m a 
wMt© a«>rph©isis solid# fhes® i©iqp@imds Ait mt$ 
mdefg© the '^AiPfeugof r®&eti©n®t wMeh is reported t® proee#<i 
readily with ©rg^amotia e®^®imds» 
n^mx + ^ ijStPOjitg 
fh® nest interdstlng applicatiea of elta^ag# r©a@ti®ns 
of organ^lead co^omds d®serib®4 dwiag tMs tia© is givsa in 
a paper by Ihai^asch, and ©©•workers^^, -^li© in ratbei' larg«-seal® 
preparation® ©btaiiied a 9^-97^ yiald- ©f ®tfeylaj?®«»ie diehlorid® 
from arsenie trielilorld® md tetraetJ3^11©ad« fti® r«a«ti©a 
2A®Cl| + 
was spentaji«©u® at rmm t®^«PRtn2?e« n#xt step, 
-I-. ASCI3 ^ Ogl^AsClg -fr PbGlg 
|5i»oo#®<l®d slowly at rmm. tin^©ratiai'#, but »'api41y ab®v® 9©®* 
Similar i«®aetl©n.s took plae® witb phospbsrus triohloriA## t® 
give ®t^lpli©si>b©iftts diefelerid.# in 89-96^ yi«ldg, «M with 
itntiiroay tfieblerid® (yield ©f 62l^SbCl2» 71^) • M.% 120®» th» 
re&etioa 
gCgH^seig + ^ 
I . II .ur-im iv.i:;:iiiomg-. V r ':.';--;i):-.rTrnT 
B. A. Aj?bimo¥ and A# !• Frndo^ik., Zhw# Obs^hei Ihi»*, 
11. 2ise (1947) C&- k-' h£. liSBz 
23 M. S* Ili«?aseh# B» ?# Jensen, md S* W®i3ah,®us©, Qr^m 
Chm.M l£, ij.29 a9ii-9). 
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comld b# carried ©mt# 
Oyaaa^leftd'-BCta.l e®S£2nds»»-®i« stttdj ©f th® fomatim 
of sttGh oe^omds in liquid a*t©aia was e6iit;imi«d in this 
lAberaterj,* It was fawad^ that i|PblR- e^npfumds ©®mld b© 
prepared readili" ^hj vumti&n of Si^^iPb derifatif®® with sodim 
in llQttid aaaonia, as wtll as by the pfmiemlj reported r®- ' 
aetions in^ol^lug l^I'h2 l|fhGl eos^oimds as starting 
uateriali. 'Bm e®»p@imdi gav® th® best f-ield® (83^ in 
th® eas« ©f trlfetig-ildad^sodiuBK %?b2 d«rifatl¥«, how-
@v®r» gav® th# piarifst i>r®di»t in the ea®® of th® phenyl e©a-
p©wnd» • fh® b®st @3^eriia«ntal o@aditi©i« for th®. ierifatizatien 
of- th© Hjfbl* e®»i>®unds with f®r iaetaae® b®a%yl ehlorid# or 
®thjl br©Bid# in liquid mmmniB. or in ®th©r-a3»©aia w®r® 
©stabliahud# Ih® r«latif©, ta»# ©f el#eirag« ©f Tarioti® ®PO«p« 
fr®s #rgan#l«ad eoi^©mdi by sediwB in liquid ajataenia was 
gtudifd. ffii« s6ri#» ®it&blisb#d wms# in ©rd©r of d®«r«asi^ 
©as# of oleaf&g®a all|-l, benayl# s®c-bmt|'lf a-bmtyl# ethyl, 
jafithi-lf pheni*!, g«dia©tl2®-lamiTOph@ajl* This is alH»st th® 
©xact r0"?®r®« of s®ri«® established using hydrogen halid#« for 
cleavag®# fh© reaetiens of h«3Eaph®nyMil#ad with lithium, 
sodim, potassiiMSf rabidiu®# calolumi str#iitiiiffit and barima in 
liqmid w®r® o©»i^ar«4^, and it w®.® f®iund that th© 
yield of H3Pbl«' eo»^®md was b®®t with lithinB qt ealeitmt and 
tttndsehadl#r, S©©toral Dissertation# Iowa Stat# 
e©ll©g# Il9l|l). S®© lows Stftte 0®11.» J# &!•# Js* 33 C19W) 
m.* k*>  ^w6 mkW^ 
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decreased pregreisi^ely as the at©aie weight of th© activ# 
metal increased within each grotip ©f th@ periodic table# fh® 
Qroup tl»k »«tala aet#d as i»iiofal®nt metals in this reaetion— 
that is, for nmxiKa® yields it wss a©eessar|' to us© two gram** 
®t®iBs of th© ®0tal per uole of h@aph#Byl<lll®ad» 
Ih« reaetions of dipheiiylltad dlhallde® with metals in 
liqmid afflienia • were ali© iii?«stigat©4^^*^# Diph©.Eg'll#ad <ii» 
hromii*® with f^vat ©qmivaleats of lithiua ga¥® diphenyllead-
dilithiim# which with ethyl broaid® yi#M®d diphenyMietl^l-
lead* laay attsiapts to prepsr# pttre iiphtnylleai by sweh r®-
actions fail©4^^# Th& r«aeti©as lnv©lv®i w©r© rather eoiBpli-
©ated, and eareful ehoio# of experimental oeadition® was 
nec00®ary to ohtain r«as©aahle yl«M® of BgPhl'g ©©^©mds. 
Th© rtaetiOM of »#tals is lif^id amoonia with organic 
ooi^oimds, iaeluding orgaaonetalliss# ar« th« s«bje©t of a 
recent review by Wmtt^^. However# th© disetiisioa of organ®-
metallie compomis of the Sroap If-B »tals i» limited (as tho 
author^ stat«s) to work don© up t© &b@mt 1935* Orgaaoload eom-
pounds, whioh w@r« not ttteoetafwlly eloaved in liquid affl»nia 
until 1939# diioussed, although th®j ar« included in 
tablos- ©f lit©ratiir® r©f®r«Be®s# 
iiii....i..,...i.ni.,i.Mii.My,.i.ii 
D# Appftrson, Doetoral Difsortation, Iowa Stat® 
Collog® CAO)* S©e Iowa State Coll* £. aoi>» l6# T {19^4-1) 
r&- Am 24. 1)476 (I'mfjT 
a. w. Watt, Chem. Reya.. Ii6, 317 (1950). 
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3?«po3?ts that hexaejcloliaxyldilead, sMkea wltli 
©0dl«a ia «tli©r mder altpogea for ttoi»©© dajs or m©r©i^ gme 
flies* are <i«serib«d as c©loi?l®i» md 
statol# fer a®nt^®« CqIqf was d®¥®l©p#i at fifst, and leai {at 
l®ast half the total a»mt was deposited as «tal» 
fb® r®acti©ii witfe i©din# wat itmdied* fh® sbakiag wai 
app&rantly at vm&m t®i^erattir®t ia th# ^mtk* It th« ©rgaa©-
l«&d»»©diim e®»p®md was m&tmXlj pr#s©iit, tMs is th® first 
i»#e©rd ®f th» py®p8.rati©ii ©f s\i«li a ©o^ottM in ether, fto® 
selmtions «s©i T©ry dilat#, homrmw^ and th® p3?©e®d«r® 
weald appfir«ntly he ©f little fsl«e as a ®fnth®tie »tbod» 
gse of QgE&aele&d eeapemids in tlie atMdy of fg«® 
gadjgftlg ^ '•^CJriggmlea.d ee^oimds haf© pp«ifi€»tislj foimd as® a« 
sources ©f fr®# radieal®# ©speeiallj ei.XkS'l radieals, as f®3? 
instane® i» tb© «xp«riB®nts ©f Panstli# Mm&Tmm and EieeQbinl 
and ia a »®rita ©f papers wfelefe wer# 
pirt>lisli#d aestly ia 19i|l bttt a©t pee©i¥#d in tMs comtpy imtil 
'^^P.' »ia and E# Selb©# Bei»»j 2£» Mk^)* 
^®{|# S©a®rai» amd I»# Sice©t>init Hie eye a se.l#^ 11» ^9 
mmtfChw. ZmtT* 19ltl^, i, 359^ 
S»a®i»aii®, I*. Biee©bi»i, aad !.» sltE» 2# Eleotg©6tiea«> 
||2., I|.8l}. a9t^l|. 
S®®«^a»© a»d L. lieeebini, Z. -phyeife. Al89» 
203 (19t|l). 
S«M©rai3# and Ii« lieoobiait B©g«a 7kBa IOS9 {I9I1I)# 
S@ia«3?an©, Bieeotoiai# and F» Salltgari^ 2®£*» 2ill# 
1297 fl9l|l)-
2  ^
eenslderablj lat®F# p®p©i»t a stMy of the behavior'©f fr#® 
alkyl raileals at low t©ap#ratiir«s. Rii»s« antliors* oentral 
M®a i# that fr«« alltyl. radle&ls produeed, far instanea 
a©e©r4ing t® th® faadtli tteteiiqut, by pyr-ol^'sls of more ©tabl© 
organ®®®taille oespomda (awch as di»iitlgrlm#r6iiry ©r t^tra-.. 
wtl^llead) ar# liberated only at Mgh t@^®ratw©® and feli0r@«» 
fort a#e®ssarily in iiigbly a®tivat«<l stat©s# Bi#lr reaetloas 
er@ tb®ii'eeuplleatet by ttolr Mgh ©iiergy ..eenfeeiit# and t© 
Btmdy th# perMp® slapler reacstiens ©f ali^l radieals-in theibp 
gr©tiii<i stats®, »®aas »mst to# s®ugtit wlj®r«ljy th&y ean tee f©r»€ 
at Bttoli l®w®r teaptratiir®®. 0#owp©»itioa ©f v#ry metabl® 
®rgaa«i»tallle e®»p®mds, sweh ae iiet%lsilt'®r, waa th« Mtfeot 
elios«n» ^fb« al^lsilvtr e©^@m<ii w©r® fera©4 fey tlie r@a#ti©a 
•of th# appropriate tttra&lkyllead ©0^®und witto. silver nitrat® 
ia fitfeaa®! ©r ii®tliaEt©l at low t®a^#ratiir®s, «tad w®r# ii©t 
Isolated, l&«y wer# instead allowed t© d#e©^o@® toy warsing, 
aad til© produets w®r« identified# fkm artiele^O g, 
SlSii* SSB* • o^ataias an «3£t®asiT# th©©r«tiesl dise^ssienj 
the ©xptriiitatal elieaistry iatelf ing. th® lead eoip^imds is 
essentially e©T®r«d in th« twe papers^l# 32 |.ji feii® Wr# 
laglisli w@rk6r#33 Taav© sine® r©p©rt®d an iBV»itigati®n ooTeriaag 
praetioally tia# siOBe juaterial# In general* these researches 
showed tMt »@t^l radicals %tms preduead 'from net^lsilwr 
E. H. Bara and f • i* ^itby, Piseussieng Fsrmday 
Soe>« 2, 228 (19l|.?). 
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diarized to gif© ethane, wltli#ttt dlspreportionatioa prsdiiets# 
Higlh®3? alkyl radieals, liow®ir©i», gair® dlsppeportieaation* Sitia 
for Instaac® a-propylsilirer gav« prepara# aad pi"«p®ii© as wtll 
as h0xan©» lli© mse ©f tetrametliyXle&d with eopper salts gaT® 
a diffei*«at r«®mlt^^s tbe »etli|*lc®pp®p tlims presimably pp®-
dtietd yi«ld#d Mtbaa® on d®e©ap©giti©a» ©lii it attributed t® 
reaetien with th® a©l¥«nt C#tliaii©l m mtii&ml) altli^ti^ thi® 
theory l@.a¥®s eertain data m©xplaitt®d« 
Corr©sp#iidisg reactions ia th® arimatiQ s®ri«» wtrt ia» 
f«stigat®d in this lAb@r®.t©r|r3l|.^ j% vas f©«id that ia the 
el#avag® of tttrmpfetufllsad or t©trapli«3aflti» with silver 
aitrat# or ©epper aitrat# in ©thaaol tfe® tusnrnt of tb# various 
preduet® ©btained (siieh as hemmm and feipfetsyl) varied bO'tli 
with tb® H|^M e@»p®ifliid and th© iaergamic »alt« fetraplieayl-
ailai» eM t©traph.«iiylgeraaiiii» w#rs a®t el©av®d by silver 
nitrat®. fb® i»tl3yl e®»p®mds w«r« also studied# 
Orgai»l®ad e#ai?©iiiidi» ae eata3.y8t»«''«*la e&ummtlon with 
til© pr©dw5ti®ia of fr®« radieale by @rgaa®2.«iid eoiipetmds on 
Jxeatiagi their us® as catalysts for varieus r&di©al-tfp« r«-
mtiem shamld te« »&nti0ii©d» la & stwdy^^ ©f th« miinber ©f 
a»l#a of ettoyl®n® or #f pr@pyl®tt@ p©X|m©riii»d p®r »©1© of 
various catalysts at 276® and 2^0 atffl©sph«r#®, it wa® f®«ad 
Qllman and L. A. Woods, J* to, ghea. See., 6^ !(.3S 
(19lt3). 
^ P. t. Kooljaan and W. i. Ohljsen, Rec. trar. ehlg.. 
W, 673 (19l^7). 
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tilat t©fcrfia®tlajllead initiated th® polfi!ieriEatl®ii of ateeiit 1|.80 
moles of #thyl«n.« or I850 laoles of i>ropyl®n#« ffliis l#ad eom-
p©md was in tMs i?©®p®ct tb© best ameng tsrloms metal 
dlazo cei^emds# wMeh were iiwestigated, fetFaallyl-
leads ar® aieatlened as eatalysts tor th© preduetlon ©f Mgii@r 
alltyl ehlorides tmm ©tbylsia© ©ad htjdregen 0hlorl€«36^ 
thermal d@0©mp©aitl@ii of byiroearbens^?, and fer the d®ee^@» 
sition of orgwil© per©xii©s aai thfeir fepmtiea f^m allceats 
and ataospheric ©:^g®a38» 
Ht&etitng agtallie lead»**Keeheshte'f and ©©• 
w©ipk®rs itmdled tht natur© ©f th® i»eaeti©ns of ii«talg with 
©i?g®»©lltMtiffi eoi53®imd®39. fliey were a©iie©nitd wastly with 
tin and tim amalgawt hut th®y fousd that l#ad powder with 
phenylllthim g&w&, in 185 h©«3?s at r©©m t#»|>®i».atiire, a 5^ 
yield 6f t®tFaph©nyll®ad# fhe yeaetiea of lead powder with 
lithium-and hromhemetm In dther, howmey^p gaf© m 23^ fiftld 
in 2$ h©«a*B» this work is of iatertst ia e®^si»ia0ii with th® 
spitheals of tetraioetliyllaad ©©iitieiied and Is o©a-
sideped fiirthejp in the diaerngsies section ©f this thesis# ®a« 
'Hailed and 3\ ii»»n |t@ Ite P®at|, tJ» S# fat®at 
2ii^i8,832 i i9ki) £1. 4-» 581 mmj* 
C* lltentea, £• SME* IM&** l£» Cli|l|»7)» 
!• ^i»#z#V8ka|'a, !• K« ?arf©l©»©^a| and ?# 
St©f&ia#¥skam. 2hw« Fi»« Ib,im., 18,- 321 (l^W!.} /~6# A*» 39.* 
202ij. (1914-51 jr. , 
39 f« ?. Talalaeira, aad 1. A* l©eh«shl£©v* Zhm»«. Obsh^hel 
mm*. 12, ko3 mkz) Zl. J2# 3068 1191^3JITT' 
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reaetieas ©f lead with eempeimds smh. a® dlphes^llead dlc,liloi»li® 
w«r® also investigat@d to ®o»© extent^®• 
leactioa of lead claloridc with pheajllitMtija»»*lii m 
bi»ief mot# from this Laboratoyy^, ©©ataialug a@ ©xperiffieutnl 
d#tailf It is stated that lead ehlorid# r#a6ts at •5® with 
pheayllithium im «thep t© glir# ti»lph®ii|'ll«&d-lithiim# aiis 
smggeitiea was th« p©int ®f departs® fer s®me of the wort 
d«®erihtd in th# pi»«s®nt th#®li» and the natai*© ©f the r«aeti©a 
is discussed at l«sgth h®low« It is stat®d als© that h®3»-
pheajldilead with ph«njllithi«m git#8 tetraphenjllead and tri-
phenyiiead-lithiWB* 
Oggaaelead roetal eaybeiglg*-*H®in and ®th®3?s^»^^*^ 
itMi©d th© i*«&eti©n» of »®m© opgan©»©tallis ©©mpoimds ©f 
heavy m@tal®, inelmding lead, with i3?®B pentaearteenfl aad iron 
Qmh&tifl hydride d#rliratives# Thej report that di#thjll«ad 
iroa t#tffaearh©i^l j?«stilts tvw tricthyllead hjdr©xid® and 
^1. i, lad* and E. A# IjoeheehlSQ-f. amy# Ohshehei 
12, kQ9 Cl9i2) IB.* 1I» 3068 (19i|.3i/* 
Bindsehadlea? and H# Silwtnf fyoe* Iowa Aead# Sei*, 
ItB, 273 ra- A., 1S95 (19l^2):7T-
H«ln Rial H. Pobloth, Z. annrg. allgam. Cham.. 2it,8. 
8I|. {19|l-l). 
Heln and B. Beusep, Z. anord. Cham.. 222» 12S {19lf-7). 
F. Heln and H. Soheltep, anerg. Ghea.. 2S9. 183 
(19lt9). 
caleim li»©a ea3?ls6iifl iiydride, as mstafel® a?#i plat«s# fli® 
i»#a-e%i©iis were in gemr&l aot cXter-cttti and d«flnit® predmets 
w®!*® Iselated in fm ©as®#*, 
G@m<&mx4.s ©f the type . and B^fb***gae intrigm-ing 
pi»©bl«»s pegardliig tli« mttir® a»d peaetloas of thes# types ©f 
lead e©i!ip©tm<li • fea¥« mmiw^d smwe fwthep att®Bti©ii», 
reports efy^seeple a®l#emlar weight d#t«r:iiiiiatl®a» 
©a h«ataph®iiyMll®ad Had .h#mey®l©he^Milead In naphthalen® 
and in blph#ayl. • Si® lead eea^om^s wer® dimtyle# ©"ren at tht 
father high fi»et«lag peiutt of tbes# selftnts# ^alingaert^^ 
f©md that the prtfiemsly a®e®pt«i foramlftioa 
gl^fbg > b • ?b 
r®pr®«®nt«<i s©ipi»®ctly th« resmlt when a mixtiii»# of h®xa»@thyl-
iil#iid and h©xa®thfl<iil®ad mm h«at#d at 100® mdey aitrogem 
f®r fi¥« hoars • ®i« sietallie lead feuad w&i within 5^ of that 
r®!|iilr«d by the abova »qmati©ii# All th# possible lead alityl® 
•m®T& @btaln#4i .and ilae® l««d alMyls de.not mderg® i?«di®tfi-^ 
bmtien in th« abs®ncs« ®f & ©atalyst* th© inteifehaag® of gyetipt 
is b®ll®ir@i t© haT© ©ccusprtd befef© ©r dwing the d®©©ii>©®it£©» 
©f th© %?b2 •0«p©imds« Cfhis i»«smlt is t© b® mv^mrmd with a 
pi*®vi0«s i?®f-oi»t^? that h@2Eaph«nyldll0ad'and h#M.»g«tolyldilead 
Ifalatesta.' Q&m, ehim. iM*» 11^ ^76 {1914-3) • 
^ 0# esillaga«>i?t, H» B&TmM, and I# Saapir®, J# Am# Ch»Bi» 
So©., I|.62 {19^21 • 
!• ©ilffian mA J. C* Efeilie, J. Ohem* S©c», 731 
a939)^ 
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h«at«d tog®t]b©i? In ptflnxing' xylene gav® mlj tii® sjmmtrle&l 
prodiiets, t#tFaph®ayll©ad and ia» 
Teitigated tli® amto©«idati©m ©f h%xmjot&h.exfMilmd with 
&lM>0pliei»ie ox^g^Um !&is r«iiet£©a wai f©m4 t© l>« phetodiemi-
eel, ant fe© ©eQ«* ©nlj m€©i« .th® Inflmenc® of mltra»¥iol®t ll^t, 
but not at all ia fch® •<laj?l£ or in s©dim irapoip light* fh® 
pip©babl« iMt«r# of th® pr©dmcts ia di®eiis®«d. 
Th% pi»®paJ?Rtl®a ©f li#»e|-e5.®li®jiyMil«a€ is di®ettio«€ toj 
J®ii®®ii ani eiamieB-.Ikfts^'^# fkmj wer® im&tol# t® prepar® di* 
phenflltad# fb« retalts ©f their Fatber ear#fml Btm&j of 
©ertain ph|rai<3al pi>0p«i»tl#s ©f l«&i am# tin oe^emdi ®f th#s® 
t|i>®s art ^©seritoed i» the #®o®rid part of th.® bistopioal 
s«etl©n« 
ftualeal ap@p#gti«a of organQl#a<l ooaipemAf 
•ai® w©3?k @f ,fclat#sta^5 en oeleemlaF w»iglit« ©f H^fbg 
e#i^®«ni.8 has hmn m®ati©n©4 abofei, a® hm th® immstig&tlQn 
®f J©a8«a and Claus©ii»lka»^^» 
®i# aliBerptioa sp®«tr» #f li«x&eycl@b.«3qrMilead ia th® 
taltra¥i©l©t and vitibl® r®gi©as is giTen hj H«i»^®, and tb®s« 
©f th# tfttrapSieairl d®rlT&tlv®s ®f siliooa# tin^ and l«aA fi»©m 
' ' E« 'aBd w.'Rsimsoi, 2. aaorg* allg#m> 
SS2S*».^f ^25 Cl9l|3h 
'I. 4. Jtnaen and I. Clausen^aaa# Z* mmm* elMm* 
filSS-* 277 Cl9if.3). 
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2100 to 3000 !• (In ©hleroform, and in «tl»in©l) by Ulazso^®. 
lieeetoinl-^' diieufses eritieally th® ultraviolet, al>®©rpti©ii • 
speotra ©f t©trii«thfHead, • tetraetbyltin# tristfejllead ehlorid#, 
trl@tl]iyltiii 9lil©i»ld#, and di#tfeyltln dlolalorld® in hex&m and 
ia mtbmol* mhaarptim w&s fmmmdg and is attri-
bmt«d t®'dl®s©eiati©a« It is ©oaclmded that th® energy at tbe 
b^mdsry of th« e®ntiam©us portion of tfet sp®.etrTOi, diaimislied 
by th© energy of aetiirati®a of th« radioal^ whieli &r® formed, 
is related t© th.« tuergy a®c®ssary to split the first C«Pb ©r 
a*m bond*... fh& absorptiea ewres giwti toy Hlesoljitti^^ and by 
k8 Heiii^ shew a saeoth rls« to cemtiawiis absorpti®ii ia th# mar 
wltrafiolet f©r their «1%1 e®»i>©TOds |®sseatially th# sam© 
result whieh has hmn aoted h«r« in i©a» wmmmemntB on phenyl 
d«riTati¥«i). Klla*i®»s ©wv««^® ar© ©f th® lawi typ@, but 
with s©ffi« slight iiifl#eti©iis« H« mmparm thfis® with th® 
eiiFf#s f©r hi® sllieon and tin ©©^©mds^ which ®how t«lt« 
defialtii. absorftiea bamdi ©s th« rislag part of th® ourre, and 
states that th© bands -mm mis© suggested ia th® eas# of th® 
liiad derivatif#* 'H© e®aeludeai howewevt lik® Bi©0©biait that 
the aatur® of th® ©wfr#® for th® lead dtrivatlws iadieat©® 
diasoeiati©!!^ Sh® r^smlts ©f th«se tw© amth©rs* whil© s©t in 
oonfliet, app#ar t© raquir# ®®as« integration# 
Milasi®, Gftgg* ehigo it.ttl«.» JX, 73 119^1)# 
lieeobiai, <Sa8g« ehis> itgl#» |1# 696 
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liecobiai studied als®^^ th® polarograpfey ©f ta?i®th|"l"»« 
lead ehl©rid« lii aqtt®®u» potaesiiaa ehloriit# In th© reaetion 
at th® ©athodd th« yalenKs# ©hang# was I, and th© voltage was 
aign.ifioaiitlj g»at«r than fof th© redaction of 
I>ip@l® aeiiinti of s#» oi»gaii©l®ai. e©i^©Tmds are 
m fellows fin Debj® aacilts)! 
0.84 
0.81 
CC^HgljFhGl ^ • l|..32 
{C^H^I^PMl l|.»66 
("aHsb^oH ^s.k 
®i® mlmea f©i* th« halide d®3?lTativ®St it is fsinted ©mt, are 
in th® r«gi©ii ©aqpeeted for iaorgaaie salts (lalf If#9# EI, 6.8), 
indioatlB® that th© ?h-X bend is prebably (tsstatially ioixie. 
Int this and prtvioms wtsTk, lalatests is .seeking ©videneis for 
his b«ll©f that wmm of th« pr©perti©i of organie eeo^jemd® ®f 
the Qr®«p I?»B #l#ia®ats eiin b« «^lain®d oa th® basis ©f a 
rosoaano® for® whieh plae®s a dembl© b©iid on th® central at®m, 
thus J 
\ < > (06%) 3ai=: \ ^ ® 
0 
As h« himself p©ints &nt, th® result that thes« di|S©l® nomeiit 
values for stieh eoapotmds as ®thyltri|>h©ayll#ad ar© i» faet 
Hie®©bi»i, g&gg. shi». ital.^ |2, 4? C19%2). 
Malatesta and !• Pi25z,©tti, g&g.g. ehim. ital*# 21» 
349 Cl9i|-3). 
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suae what greater tban tli©s« for th« coppespeMlng tin e©ii|>©'mds 
s«@iis to afford pe&r swppoyt foy this ld«a, sine® lead sbsmM 
be the .©Itstat 1B this groi^ l«ast apt to suppert tli# yesiiltiag 
nmg&tim chargt. S©®e <ilsciigsi©ii is giwm in m t@ 
Fationalls® tlili 
T«traph®^ll®ad Is iaelmd©^ la a ir««®iit tabMlatlom^^ of 
41fffaeti©ii datSf aai alt© in a €l®eii0sl©m^^ of diamagiietle 
aii®i*ll®s ftM tb.« r&l&tim of a®le««lar di8ma^#tisii t® 
strnetin*#. Ttee m&g»©tle stt§eeptibilltl®s md pmaoh&rB of 
art glmn hj mderntrnti^m An X-ray eryst&l inT#®tlg.atl©n of 
til© tetrapfe®ii|'l 4©ri¥ativ#8 of silleoiit tin# anA leadu and of 
t®tra-2rtolyltia and tetra-£-aaisfl'b.in» it r«p©rt®4 hj Zb.Amm^'^• 
fh® angles of "tilt" f©mt for tfe© ar@mtlo rings differ s©b®-
wlmt from tli©a« r@p«rt®d. in pr®"rloma work^®'^^,, 
A sls^llfled Bitliod of ©stlffiattog r©tatlo»&l • p©t#3atlal 
barrlers»*that lsi barrlara t® fre« rotation alseiit a ilagl® 
e« b» w. lim, and i# g# aad®rs©n, im. 
^8* ghe».s aa».l» m*» 1|# 83 clw). 
Faseal, C®»Pt« rem*3 2l6« 5? C19M|.)* 
M®ati5®ff, Qomt* mmd^M ZZh» 66l il9i|.8)« 
S. nA»m^ mA !• 0. Pokladir Akad. Maik 
s. s. B.» R«, 95 (191^91 4't £l» 876irTO|§IJ^ 
fi# Q®©rg®# frm* Em.* See*# 113A« 585 (1927)• 
Gl&©®»llo, dais8» 2lil* Ms2i*» (i938)» 
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b©nd-.-ls d®»ei»ib#d by Wremh and Eas»uss«a^®« fb# method 
hsi-ring bteu indieatedt s©m,d 0alemlations ar® mad© for eaa#« 
wh©i»® data ar« toem, .and fer ©thers where tfe@j art not* lii 
paptiomlar# th® authors ©alemlate th® hm^ler tQv tetraaettajl-
le&d and tetraaetl^ltin m apppoxiiaattly 0# and tor tetra* 
»®tliylg©K»ni« ab®«t I4.OO eal®ri@s. ttes® results ar# t© b« 
eoi^artd with th# measwed fBlum of llOO-l^OO calories for 
t#traiiethrl®i3La»s and i|.8O0^ ealeri®® for m©©p«nta»»* 
Iiil® and lenisi®®^^ disemss the chang*® In aaxisram 00-
YB-lemj which ©ee«r ©n passing fro® qmdrifa.l«iit platintiro 
tlM?o«gh tri'Taltat gold t© divalent »®re«ry, with r®f®r®ac# t© 
what th#j eall "derifed ©rgaBawtallie ps»tid©«at®iis** a»d i©n@» 
Fwth«r ehangei on proee«diag to thalllm# lead, aiid bismtith 
are then disewastd# Ifee formation of addition o©a5»lexe® of 
th« ©rganoMtallie eei^omds with aiiin@8 is used as & eriterien 
©f raaxiiwiii possibl® fetrapheni-llead, thej feuad, 
did nO't r«aet with #thfl«n«dift»iii«# Gr^oaoepie ra®l©eular 
weight d®ter^ba&ti®iis in hmz&m earried ®mt m h»xaph®iayldi-
l®ad C0«2-0»S g» 3-5 g* e©l"?«at) sh©w«d it t© b® diaerie 
Cfomd, 1, 1. ©alettl&t®d for (051^)3!%., *- W. ij-SS). 
Diph«i^ll®ad sttlfid#, howwer, was trimtri© Ce®»e«»trati0a 0«5 
i» ''ip^eaeh mad B» S* la8»ws®«n, Sm Ghea« flgf•» lk» 
J". I«il© a»d B. Q* li#azi®s, J. Cham# S®e»» 617 
(1950)* 
2l|-
g. In 16~23 g.'of solf®nt| fomd, i, W# 1006-101f} eaiemlat«d 
fQT C%':E^)gPtos,'i. f. 393). 
A ««w applisation of oi»gaii®l®ad e©ap©«ad« is indieat#d 
is a disowsioB^^ ©f tli0 eharmetefistiea ©f 0eig©r eetmters 
filled with tetramet^llead vapor# 0©iiiit®i»s so filled ar® 
d«s0i?iib®d as p^artiemlarly ttsefal few involvliig 
tiigb e®tmtiiig rat#®* fhej operated ®t 190^ tffleieaef at 
a pr©isOT® a® l©w a® llf »# ©f mr&wff and b®eawi® of this 
l©w gai pr«ssw« th®. «d«ad tin®* was mcfe. less |afe©ut 5 x. 10"*^  
s«e») than fey e#mteM filled witti tli® mstial mixtwi'® of a^goa 
aad ©t-lrnii#!# 
FtgaiglQgioal properties of ®ygaii@lead oogpcmada 
In 1939 a gfeiip ®f fiaglisfe elieiilsts at Sairt>yidg«, 
directed by B» 0# Sa*aid®i»it toegen a pyejeet fer th® a-itisli 
liaistrj of Supply ia wM.®b tlu® att«Bti®n s®on b«eaB» foemsed 
on orgaaelead eospemds having steFmitatOfj pmp^r%i.mm la 
th® pt^iod fmm 1939 19l|l tteii greap |Kr«pajp®d and 
tfltsted mer &mt ^himdred wmh. coi^mds# sanj ©f th®® n«w* fh® 
work began te b® published ia tb# ehfeadeal lit©s»atw© in 19^ 7» 
aad publleatim is eeatlntting at t^© pr#s©iit ti»« ffei® first 
iirtlol®^3 is apparently a swnrory.of the work ai^ its results, 
•ry-""'-
*^0* h0 m&keTf G» S» Wm, and L. Im lftiaw®,t<ir, ZME* S®1*» 
11, 12k0 c19p)^ 
%• |ieC®fflbie sad B« C. Samders# Mattare. 1$9# If92. Cl9l4.7)« 
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gi^en mwh eliaaleal experlmntml data# &© eliesdeal 
details of th® work ar® graduallf feeing tm tli© 
a r t i c l e s ® * n ® i r  a p p e a r i n g ,  
eoapemd® stiadliid w©i?« al»st all salts ©f trialk|rl-
l#ad liydrsxid#® with ©itMi' ©rgaaie or iaorgaaie aeids#. Tb&j 
wem as ii^leat®4 Salts ©f 'tii© tri* 
»tbyl», trietlafl-, tri*'^»pr©pjl-t ti»t«a*btttjll®ad s®ri#» 
w«i?« tttaditd, ®i# ti»i»tt^ll#ii€ salts wtr# werj f«©bl® steraia-
tatort^# m natter wimt tM mM radieml was. ®a© otb#r tjpm 
w«r« r11 aetiv# st®rimtiit®rs®, mad a i®finit# p#alc ©f a^tiTity 
w&e r«.a©li@t in tli# tri»j|-»pr©pfll«ad series®* 9t 10» Salta ©f 
dialkf-lleai l]y<^@xid#s h&& a«gligibl# 8t©mtttat©rs^ power® • 
Mjmmg tilt a»st aetiT© e©i^omds stmdied^^ w«r# l-triall^ll®ii4 
salt# of sttlf©aaffldd#fit. ©f th# typ« ISOg*!!* fcaj of 
tb©®« were iiit©l®rftbl# t© bmaa» f©ltmt«©r® at a eimoftntratios, 
0f liio"^ to air# Ixaaples ar© I-fe^i-g^prepi-lleAd »@tli.&B®-
sulfeataid#, ca-cjsil^fb^lh^stgehjg. asi s-trl^a-frepi-llesi 
b®iis«ii©»*af#aaaid®, fkm Ihtri-a-
propfll®ad salt of saeehsriii wa® ®tr®n«lj .#teramt«it@r|-j, aM 
als© v«rj iir«®t« tti®#® e©i^©imdi w#rif cuaferted by »tr#i3g 
aoids to tb# stjlf®iiaiild«« aad tb« l^Pb salts# It i» p©iiit«d 
©ut that tb#r® r®»i«ta tbe possibility that tb« o©iap©mdi 
ittigbt ba"f« tb© ©-lb linkag#, ratber tban tb# 1-Fb##^ 
' ''''^St'W ''&ss« ar® loiiie erystali# tb®» it afpsar® tbat 
tbis distiaetiiii i® probably meaaiagless • Wtm Talmbl# aid 
wbieb ©ottld b# gi¥«ii h®r« by X»r«iy work is ia fact f®iiit#d @mt 
by Sam4#r«*®# 
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& til® ©f s©» ©tlier lafestlgatleBS^^?'*^^ • larolTlag 
fltjorla® 0©»p©«a4s, Sa.mdei'© als© prepa^td tri«tbyll®Rd salts 
with fl-oeylat-teatataliig aai#ai» fs?i#thiyll®ai fltt©p©ac@tat® 
was Imw gt#i»aiata%®r|' ©a iia|#e%l©m» e©ii"rtilsaa'te 
pi»®p@t*ties • 
Bmlap aM w»rr©m^7 repmt timt a® tianeps €#v#l©p®i at 
th» sit# of fi^emttjaeetts lji|#eti@n ia alee ®f tw® Ifiat e@m» 
|«1iem/"^aattoylti*ipl3i®]^ll,#a€ ani bis C7-b«ns£"aJ?^* 
anttoyl)dlpli®ayll«ad, eentatoini p&i-leals fr^m » p®lj-
atielear lij<lroe.arb©ii wMeb id#jt b® ejected t® liaTe earelii@g®nie 
AMmXjBiB of @yiga»el»ai e^a^eimda 
A fepertedlj eeaveaiant aad r&pM mtimi for -tim deter-
mlnatiou of lead in 0rga»©l©a€ ©©fflpemis 1® d@sorib#d toy 
Saiiaier®®* Tb0 Imd ©©»p@tsii i» 4#c©mp0s©i by nitrie aei€ aad 
til® l#®a i® pr®eipitat«d ^as 'tfe® ete®B&t#. ®i# fi?®eipitat# is 
filtei?<®d @ttt aad tli«a Feiisselffti i» Btroi^ a©id,' m€ the® 
0te»©mie aelfi is 4©t©waiii«d volwete-ieally# 
m appafeatly rather l®»gt% rolmmtrM ®®tliot f©^ tb© 
detesOTinatioa of tetr'mttl^llead {for tmstan®®, i» gaaelin®) i« 
^ ^ C Samdarst G« Jm Stmej, W» WiM, and !• a. E» 
WiMiiw, £• Sffi* MB,*'* C19^I-8)* 
0* Samd«i*s aM ©•3'* Stae«y, J* Cb»* SS** 1T73 
a9ii.0)* 
1# le0®»bi# sad B«. 0* Saimder®, l^tig>e> 1S8» 382 (19l|6). 
1. Bmlap aad S# Waw«ii, gift©»iy Sese^eh, 6, l|.5l|. (1 )^. 
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aXso 
fttbulatiea of Qgg.«»§lta<l <i&mow»S.9 
Tmbl& I lists all r®f©j?#iie«s toawn to m tor »a@h orgaae* 
l®a4 m&mtiQmi. In tli« eh©»ieal lltayatwr® inriag th® 
p@fi©d e©¥®:rti by tbis ammj* Tim onlf @xeeptl®a. t© tMs is 
that a©t all refemmes t© t«tra©tfe|-ll©ad ar® glv®a» For this 
®a© e©^#m€ ©nly i»©f©f®ae®i of ehtBdeal m pl)ysi€iiogi0al 
interest ar« iiieltt€©A| and »aay pateat®, i» partiewlaf'i, d®aliag 
with «h«»ieal ©agimiseriiig ov e#Ml>m®tioa #iigiii#®rii^ aapeets ©f 
tfe.# t«@lm©lo^ ©f th» ar# owitted. A r©e@nt f©i»eigii 
i*«fldw^^ of til# t®cbn©l©gy,t iMttifaetwa, aad p3!»®p©x»ti®s of 
this' e©i5J©md inelMss 1I|j6 
In fabl# If tb® e®ap®mis li®t®€ ar® tabmlated ia «®e«-
tims a®«©i*dii% t® eh«®ieal e®n®tltmti$a—e®tipom<is, 
HjHiPb oo.^mds, «to. within .aoh aeotion the order of 
@nti»i®s is th® alph&b«ti®ai ©f th® ©pgaal© radiealsp 
with the pftdieal pr«8eat 1» gr«at«st ambei* li®t®t first, ®ii® 
is the arrangtaeat adopted bj- and, «.i stated abov®, 
^bi® tabmlaticfii iikmrttfom mrvm m mu ©xtmaim of his tables# 
e©iii)6i3nd® which w#r® pi?®Ti©tt»l|- teowi# and whieh th®r®for© 
api^ar ale© in th# tabl®®t »ark®d with mn a®teyi®k» 
Bt»yi»l and !#• tajreia l!s©®lar, Ab&1«s fMeZ 3lS®» (Hatold). 1(1, 77? (1914.6) Z"!- A-« fi. 4735~rW):7  ^
?• lorshak and S. 5. Ktltssilmv,. ls©©Mii Slim#. 
1£. 325 (19lt6) tt' A'» Si. 701 (19l|.7)_7'* 
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Smell eespsmd® af# of eowr®® lnelud®d only when n®w work In-
ir©lYing thftii hm ii|>p®ar®d during tli® period of the 
f&hle i^ 
©rganolead Qe^omis Mtntienei in the Clitiiteal Mteratw®, 
i9i1.i-i950 
e©^©m€ M*pm &r 
ij^pb ©©ffi^oimds 
1S7/S 
78/10 
6/10 
8. 19, 56 
6. 8, 19. 20, 23. 2l|.. 
?h ?•' Ih k&, SI, 56, 68, 69, 70, 
?1, 72, 73. 74 
56 
aip® tables' 
given hj i»tapep5, 
b#i*l (t® beipl 01»®» c©to«|, s. pattat 2,270,780 
mm / £.. 4'» 3191 ci9i^2)j; 
h« giittau and r« k# ablio'is'fc, qy^* sw*s*' 22l|. |3.9i|.3)* 
72 M. Co«tomgtibl«s (ZajPaEOEs)# lo. 2^/6. 
isi li* 27/i^ 67 ims) ZWWTW amU* 
6* 1» H©llitr®©k (to Dtt Pent)#. 'If. S« Pat®at 2»i|.6i|.t397 
2^. A., !a» il-267 ci9l|.9)3 
7^ 
1. J, Plmtott .{t® IM f m t ) ,  tr. s# Pattnt 2,477,i|j6s 
cl9lf9) ti- ®398 cl9l|.9)^. 
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ftabX® t 
Qomp@wmA l#f» ©p b»jp*# ®g# l©f0i»#»e#® 
f©trapli#i^l^# 22T-9 15# l6, 17» 18, 21, 
22, sL 39, |0» El, 
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?al«a©« Ststeis ©f I?*! and Steuetw®® ©f 
fli# ®l®»»nt8 of I?-B ®f tb# tatol®-"— 
0»to©tt, siliewt g«r*aS.i», tla# a»d l@a4««f®p« ees^owadt ia 
wliieb tMf «3^toiti irai»i©tt8 ew&leae#s« •fliii e®®»a envalene® 
is of mmse f©art a« «3&i"bit®d bj all tli.es® ©leaeats in tb@ 
mjeritf ©f tb«iiP e@^#md8. Thmm mj b# eitet for ©xa^l®, 
«»Bg l#»<i e©s#©mda,ji tb® tj^ee rtprtsent®?! bf t#t:raplj!®us'l-
l®fid|, li®«plieiiya.dil®ad, lead t«tFaefal03?id#» and s® on. ffe# 
tJs»e®*e®iral«at/ st&t# if p.regtiw.ljli' F®Fi?®®eiit©i, ia e©^0'imd® 
smia m esPtsCli, ®te.» altbengli tli® 
pi3f«ieal d&tR imm&Bmtj to e#»fim the inpfoaitioa d© a©t 
#3tist fei» siieli la siMfe eaats th« heafy Mtal is 
pi©tw«i at tlie e@atepa3. ©f th® ml&n* " la th© s®ri#s 
Pb, Cl«i Si this state is afpn^ently in©i?@asiiigl|' diffismlt 
t© attaia. F« the tw#-eofaleiit itat®, e#^©md® having 
8t«ieM©®»teie f©iwl&« smell a® aad ai»® 
dtseFito^d# and te at least «©» eai©« it afp©&i's pip'®ball© 
tiiat mmh e®^0tmd« eaa aetmally exist ia tii® meaeiMFic fo3?a 
mder ©#rtaia c^aditim®. Amng Im&vgmM eompoimds tii# 
o3iid»ti®a awfl3#i? 2 is of eowie well kmrni for lead, a©t m-
mmmn for tin, l#»s stabl# foF g®rMaii»t ajid pyaetioally 
iw&rn^xiatm^ tGT Bills&m» 
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CBils dlscusslou will not censMer certain w#ll»taii©wB 
0©Bip©md» of thes# ®l®Beat© £n whieh. th© elsMsnt attain® n 
covalenee greater tbaa f^ta'^^-for iastano#. Si ia SiF^ », ©to*). 
It is ©f interest to inqitir© hm these faiences ean aris® 
affiong th» Group lf»B tleseiitB, and wh»tb@iP .th® kmwa priiieipl®® 
of th®©r@tie&l 0li©sii®trj wouM pr«diet their ©eeurrtnee. It 
is.feund that qmalitatiT© .answer eiua b« giwug whieh 
howmer as la mmf ®th#r ea®«» is of tht natiire ©f a e0rr©-
latioa ©f existing physical and eheaieal data, hmt whieh 
serr«» a® .a basis for «p©eiilati©ns.* ,. 
, fh© at©®#, ©f all these • I? «l®Mat@ posses® fowr 
®l#str®as In the Ta.l®aet level#. .•Ri® l#¥els b®l©w tb© ¥al©ne# 
l©v®l gr© e®aplet©«-* so that changes of falene# eaimot 08ei» 
io thes® ®l®®«iits (a® they ©sbi for lastano©,. in th^ east of 
th® 0roiyqp» I?»A «l®®«nts} by plaeiag faryiKg aiatjers of 
®l®otr©iig in a low<sr l©v#l» HowsTer# th® few val@ae® 
©leetrons ar® aot fill •qmifal©nt» Th© gromd state for these 
at©ms i« Cia th« itiss«ll-Saunders synbolism) a stat#®^, 
derived fr®m an e©nfig«rati©ii« ffeat is# th#r® ar© tw© 
0l©etr®xis in th® §. smbshftll* neeessarily with .apiu® e^upled^ 
' #]^or C, si, and CI© th® l©wer 1©t«1» art fermally soia-
pl®t®« In th© eas® of &i th® Y&lmm sh6ll is th« Q shell, 
and th©r« is a le¥©l ia th© 1 shell, th« l|X which i® 
a©t ©©iii3l®t«« Aetttftllyt h®w#irer, this is a high®r«®aergr 
©rbital than th® 5^ ©r % ©rbitala* An aiial©g®us. sitmatiaa 
exist.8 ia th® Iftati""atem* 
P. B&eher and S# Oeudsait* •"^tomio aiergy Stat#®", 
learaw-lill, lew York, 1933* 
ko 
and In tkds ®tate therefor© onlj th© two «apair#d ©leetnems 
ia th« £ ®iih®h«ll. showXd b# available for bending • fh© tw©-
eoval©»t stat« is therefor® aceomtad for, a® arising fr©m 
the ground stat# ©f th© atea# In order to form th© usual 
foar-'Cofalent ttat©j| it is a®««®sary t© mneompl® ©n« of th® £ 
elmtvmxBg which in aeeordaae® with th® Pamli prineipl® 
r#q«iir«.i ia th«s« atoma that it b# "promoted® t© a higher 
energj fh« next l«v®l is th« £ lewl of th® saffli 
®h@llj> and ppomotiea of aa £ ©l®etr©ia t© this leT#! giv#® a» 
eenfigiiratioa# fr®» whieh w« obtain as th© lowest ter® a 
atate with meetiplad «l0.©tr©as» f© pr#par# the atom 
for bond forwitlon the linear ooatolnatlona of these 
orbitals whleh giv® th© best bends ar« iought# and th® 
faalliar tetrahedral orbital® r«smlt# ®i« feur-eovalent 
stat© of th«s© ©leBentst with t®traih«d3?al bending, ia th®r«-
fort derived frem th« stat® ©f th® atoSf whieh is iiot th# 
gromd' atate but th# first #»ited stat®# 
fh© ab©¥«-d©serib«d "proaotioa" ®f 'am » #l#©tr©a of 
e©nr8® r®tttii*«s ®n«rg|f» H©w«ver, th® at©® ia th© r«8Taltiiig 
«tat® is now able t© form tw© additienal b©ndi« It wetild 
b® of int@r«st t© e^mpar© th© nagaitude of the mergj r®qmir«d 
for th® trsasitisa with th® loftgaitiAd©® of the bend 
en,©rgi®s ia# f©r toatance, ©arb®n e©»pomds» For e&rboa, th« 
5,s stat© ha® net b«#ii loeat©d @3^©riiH®iit®.llj. H©w«v«r, a 
ll,l 
thaoretleal ealoiilatloa hj locates tli® ®tat#.3»l6 
electros, v^lts 73 kmlt/mlm) afeow tM gmtmd stat#. 
for thls^ 6l©ffiiint,' and this value-is supported bj certain in« 
dir#6t ®::^eriaiiital ®¥id®ace®^»®^« ®iia valu® for tbe at©® 
eammt aerv© as mre than ma approximat# lM#x of tb® energy 
diff©r®nc« wtololi would exist whea b&ndB were t&rmsdp becaus# 
of the Mgti p«rturbstioa which w©mld result from the prm&nm 
©f for instane# & l^irogen at®». It it, however, th® ©nlj 
bit of tmntitativt inforwitien avftilabl®# It is of iiit«r#»t 
t© a®t© brieflj tM natwe of this ee^ttg^mtatlen, in order t# 
md®rst'ani that ©v®ii tMs calculatlea i® mt apt t® b« »ad« 
f©r m at©» smcli m Imdw ®i« ealeiilatien of "afford, involving 
rather l®ngtlij aad laborious amterieal integrations, was »ai® 
using #a#-®l®«troa fimetione prmieml^' given by forrane# f®r 
the e®rb©s ®t©»* ®i«s® fanetims w»r® obtain«d bf th© 
Hftrtr«« method, which iiav©lv«® r®p©ftt®i approximations r«-
q-oiring «sch ti®# th® integratim of a umber of iintiltan©ou« 
®qiaati©ns (®n® for each ®l«ctr©ii itat® in th© At&m)* 
Obviouslj ia th© ca®# of th® l®ad at®ffl, with its 82 el®etr®B®, 
th© msthematieal labor iirr®lv«d w©uM b# prohibltlv®. fher® 
ar® other fesaibl# afproaehts, such as th® S»»a»»Fer»i 
w. offard, a®v«, (m&h 
H. toag and 1* §• W.' Merrish, &££• Bgy«, S©e», 
1871, 337 mk^). 
H. l<©ae and 1. Wm l®rrlsh, lattir®, 1S7. I1.66 
I|.2 
statistleal ia@thod, f©i» wMeh lead witia Its high ®.t©»ie 
limber might b© & faTorstblt ea®®# It rtssinti n«o®«saryt 
hmmeVf to d#p#ad m eb«ideal aad phjtioal data t© shortea 
th© wo3?3£> T9.th.eT thaa att#ffiptiiig' t© mk© ealcml&ti®ng frw 
first pi»liaeipl©gji and th#©ry ia its present fw® em 
mainly M tt^alltativt wrnfnm 
Foi* all th« «l#»eats of this gr»©mp, therefor#, t©tra» 
hedral boadiag is «3®eot®d at far oarbea eonpotands# fb«x»® is 
mo ©xistiag ©xperiMiital data whieh wemld indicate any $th®F 
struestw® tor th© coapomds of tli#s« #l®»ettti ia th® 
oofaltnt state# The tatraaethyl d®ri"rativ®s of Si, G®, 
and Pb w®r# infftstigated, ia th« vapor state, by Breekway and 
Jenkins®^ by tl©etr®n diffraetioni amd Oeofg®^® aad Qiae©ffi«llo^*^ 
iiwestigattd th© struttare of erystallin® tttfaph^ayl d®fifa-
tif©® ©f Si, Sn$ and fh by »©ams of X-^fays# lleetron diffjpae-
tion vmmm'mmntn om r©©ord«d"^. Ia all th®s« 
eai®i the data. &^m with th® t®ti»ah®di»al strmetwi'®# and th® 
b®nd distaiioes ar« #s«entially ©qml t© th© siams ©f 'th® eoiralent 
radii of the at®iBs iOT©lv«d«* lltstroa diffrnetioa data 
•B®roel»ay and Jeaikias do not Mtk® this calculation for 
th«ir lead eompoioad^ probably for laek of an aoeeptsd Tal«e for 
th® Pb ©©iral®at radius# bmt if the preseat best v&lw® of l«l|l|. !• 
i® used ifesir data will 'agr©© well with th® radim® snas* 
Giaoomell© ias«s th© sdmewfe&t doubtful valu® 1#d a* for th« Pb 
radiuss if 1*I|J|. 1» is used hi® bond distaae® is •eonsider&bly 
greater than the stm of th® radii• 
0. Broeteay and !!• 0.. Jenkins, J. Am# Chea* See#, 
2036 jl936>, ^ ^ ' 
aa 
M, W. Lister and L. !• Sutton* frans. Farada!r &jc,, 37, 
393,C19W. 
©a h«xaia©th|-Mil®ad®7 agree witb. tlie txp®ct®d strwettar# 
with th® following parameter®t • Pl5-Pto, 2#88 I»| fh»n, 2*2$ l*| 
^G^Pb-PIs, 109»5®* ftoi® giws th© pr©i®nt hmt iralu®, l#l|i|. I., 
for the O0¥al©nt radius of Pb* 
In the two-0©iraleiit stat# of thes® eleatnti, wMeh la 
derived fr©® the gr©imd stat® ©f th« at©a, bond 
ferfflatien Is «3Q5«et©i t© iitllis# ®sa®atially the two £ 
orbltals, th® £ orbital r#ffiaii3,ing ©cempied by its ©leetrQii 
pair in. the »leemle m In th® at©»« fli# eoiifigiira.ti@n ean 
b« represented as fellows, using I'b0l2 asad CG^|^')gSn as 
©xai^l®si 
For p«re £ b®n4i the boi3d aagl® w©uM b@ aetually £ 
bonds ar® alwa^rg distorted soniwhat from this Talu® (e# g», 
H-O-H i» wat®r a 104® )• It I0 partiomlarll^ to b® i»t®d that 
the above ooafiguratiens do aot represent radi©alt| ther® are 
no impaired electrom. 
aim© th® two-valeat statt of th®s® ©leaieiits maj b® re­
garded as b®lng du« t© -a reluctance# for s#m© rsas©a iaerems-
la,gl;y gr«at as th® at®®!© nwber increases withla tb® group, 
t© •*pro»ot@'* th« £ electron t© a higher l^ir®!. fhis resmlte 
'1. A# Skim«r and L. E* mtten, SSSS* Farada? 
j6, 1209 cl9i|-0)* 
kk 
in tb9 pr«s#ne® of an ©Itctron pair, in f©i»»las s-ueli as thos# 
aboT®, wliieh ia not fttastioning to form a b©nd» Tbifi eff®et 
was named the "inert pair" ®ff©et bj Bldgwisk^^, wh© was th#, 
first t© deserib® it clearlj# altheiigpti Crrim ani. 
anticipated tli# c®nc©pti©n in sen® r#sp«ets« Sidgwiek p©ints 
©Tit tlmt th« ©fftet @aa ©perat© in dther fa»ili®ai of th® 
periodic tabl®, and it «sp#©ialif pro.niia®at with «l®»®nts ©f 
high at®ffiie weight, so that it is quit© eh&raeteristie of 
elements in th® saa© period a® l®ad* For instaneep thallium 
ha® 6 well-toown miTalent state. Sine# th© publication of 
Sidgwiek's bmk this phenenenen ha® apparently attracted 
littl# int®r®stg and n© ®n® has att®apted to ea5J^laia th®©r«ti-
eally wi^ it shomld b® most ©haracteristie of elenents of 
hi^ &t©iiie n»b®ri or t© disswss it in quantitati-?® twm, 
«ze®pt for the ealeiilatione noted abOT® for carbon, whieh d© 
not b#ar dir«etl|- m th®-
As a iatt®r ©f faet, it,s«©as probabl© that the stebilitj 
of th® **in«rt pair", #¥«n in e©ii>©«ndi. of these brnvj ®lt-
ments, aaj n©t b© at great as indieated by th® feriiula® 
aboT®. Hits# f«>ranxlas wonld repr«s®at siaplt mol@cnl®s of th® 
types Pbig or PbHg, bttt aetmally no ^©latil® eoiiseiinds of 
tw©-Tal©nt l®ad ar« known. All sueh oo^otands ar« solids, 
I. ?. Sidgwiek, "®ie llectronic Theorj of ?al@ney^, 
Oxford, 1927# pp« 179-*i8l* ^ 
H# Cr. Gria® and a* S©»m©rf@id, Z. f. fhys.« 36, 36 
(1926)* 
kS 
and it my be tfeat in the erystal they ai?# usually pe.thm^ 
highly polyaierigfti sutostane#®* fh® imexpeeted lew solubility 
ia water of th© dlhelid#s ©f lead (and ef the aon©halid«» of 
thalliw) i® aot®4 lii this ®©im«etioii* Mphenyltia 1® aon®-
wmrlc wh#ii freshly prepar^dii but p®lyiieris®i pafidly ©a 
standing, reaehing the m©leeulai» w#ight of e pentasier or 
greater# H©w#v«r, tw© strueture d©t©rfflinat£®ns hme b®#a re* 
portet which cenflra th# ©:Q}®et®d e©j3.figurati©a for th« 
si^le B®l©©ml©s* Iiiater aad Sutt@ii^ p«rfos^d »l#etr®a 
diffraction Maswemnts on PbOlg vapor. In whloh state the 
coffipotm-d is b#li©f«d to to® ffloaoiaerie, and interpret their re­
sults as indieating a a©n-lln«ar b©1#0u1®# with a bond angl« 
about 95®» aad. with b@nd distaac© Pb-Clt 2<il|j6 I# bromid® 
and iodid# gav® siailar "results# P©w©ll aad fasker^^ itudi©d 
by X-ray diffVaeti©» ©rystals ©f c©^©mds »meh as HbCPbgBr^), 
which eont&inS' FbiaE'2 erystal structure, and 
thus held rigidly so that polyffi#ri»ati©n d@#s aot oeeur. Bi#y 
feuad th® bend angle in thftse @?oiip® t® to® &$m5* 2®, aJid th# 
b©n.d distaad©s l#ng©r than th© i©»ie radil» iadieating s©bi® 
eofaleat eharaeter# fh« erystal structur®8 of th# p€>lym®rig®d 
®@lld dihalides of th#s« «le»©ata ar® well toowa fro® X«ray 
W» Lister and L, 1# Suttoa, Wsm# Faraday Soo«» 
406 (19l|.l). 
1. Powell aod S. fasker, J. ghes* S£C., 119. 
(1937)# 
Il^  
invastlgations^^* ®i« l«ad efelorid# erystal, t&r instajaeej, 
m.f to® d©ec,flb®d romghly as ©©aslsting of 0,2.©s©«paelc«d layers 
of ehlorld© ions with lead i©ns iiitei*®p#rfi®d la th® layers s© 
that the wli©l© strustttre ii greatly diitert#d and th© t#ra 
"eeerdinatl©!! nij^er" ©sienttally ImmB its ataaiug. 
Ch© strmettires dram abov® for c©a^©mds ®f twe-valent 
Fb and m ihow itai©dlat«ly a way in wMeh pslyMirl^ation eaa 
b« pietw®d# laeh ?b or Sa at©a has oaly a sextet of «l«e-
tr®ns, and nmds a pair to e©mplet© th® gr©i^ of eightj and 
als© «aeh at@» has an "la®rt #air"» Polymerl«sti©ii of di-
phenyltin, f®r ®»]^1«, my be indicated 
ment# of'tb# magMtie siisaeptlbility m& the dip®l« »m#nt ©f 
dlfhenyltin* Cfhey apparently intended t© d© this worlc al»® 
for diphenyllead, bt»t fomd it impostIbl# to obtain a h&m" 
gem%m pr«parati©n ©f this material#) fheir preparatisE® ©f 
diphenyltia were rather mrefnllj »ad#, and th# polymerigation 
Stat® wag w@ll established# mmmrXe preparation® as 
well as for polymerized material th#y feimd m p&raiaagn®tle 
effect at all# ®i®r# was a rather saall dip©l« mmmnt (<^1^»0). 
^ ^ B. 6# W. Wy^Uoff, ^'Crystal Strmotwes'"!, Interseiene©, 
Mm. jQTk, 19l|.8# 
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arg«Bi«nt is tter®f©3?e diffieult to follow# It 
amBm that 2»ip« consideration sfeould perhaps b® giy®ii t© 
strttetttr# I# £a tlils strmetw©, if th# two tin mt&wm were 
«qmiTal«ntji tfe©n a»y 4ip©l® sh«>iili b® ©blit©rat@€ by 
is littl® basis for gm#asing at tb® actual 
st«r©#eh.tiBiaiil eoafigwstieas in nmh & atrmtw?B as tM®, 
but th® obvi©ms a«smpti©ii wouM e#«» t© b« «, planar ©©iifigii-
ration with ab#Mt 120® angles areimd th.# first ai at©m tby 
mAteg^ with Mrm,. f@r instaae®) and a pfraaidal arrang«a®ttt 
(by analogy witb iiitr©g©a| ar@un4 the ©tlier 8n atom. In this 
eas# the tin at#Bi are not eqmivaleat,. and the alt®rimtiir« 
struetw## 
would a««a t© iaT©lir# »©m ti®flae®m«it mi tb« pte.#nyl groups • 
In other words, ••®t®ri© i^iblti« ©f r®s®aane®" w©iaM smm 
to ©xiit. QaalitatiTr«l|-, the r«®«lt of this might bt Jmst 
su0h a lowering ©f th® 4ip©la a®B#nt, without e©®|>l#t® 
obliterationt a® was founds fhia suggestion has the advan-
tag® that it is then unneesisary t# aee#mt arbitrarily f®r 
th® laek ©f paraiBii®a®tic #ff#0t* 
In e#iia««ti®n with th« o«n»radi^al fdrwlati®n of th«s® 
di¥al®nt eoi^©mds in g®a«ral# it shuuld b« n©t#d that tu©h 
fornuliitions for th« »l«eul«s in r®»t.iag statee d© not 
=6% °b«5 
k9 
neeesiarlly preclM© the mmidemtiom of actlwatM *»si4iet.l 
forms as rtaetleu iuteriQi^latts, altfeougla fop t&© int&rpm" 
t&tim of th« resmlts r®p©iPt©d in this tbetii this has aofe 
been f#iim »©c®ssary» for tli# ^thyl^it# fragaint# 
mpwlmntal work by Burten md e©ia.#agii«s93 g^geati that 
til® mmTg^ differtm® fe©twt©ii aai diradieal is 
llttl®, and JjoGg and ©stiaiit© it at afeoiit 1$ 
keal •/»!«• 
#r •|»h 
h h 
®3ds siwll ©atrgf r#qwir®»iit should sak® %M ratteal stat® 
readily mvailabl® in »©st reaetisas .if ii6©®»sary* Sine© data 
are ImkiMg, a© siirtlar #sti»at«® eaa aad® fer «#]^®.w3ads 
©f ©th®r «l®m#»t« «f th# fawily* 
In ©©im«eti©ii with th# exi.st®iiO't of si^I© eoffipotmda ®f 
<i.ivit!l®tit «l®ffl®»t8 of this greupi it is interesting to »t® 
tliat etrtoe® ii©Wl©rid© bas r©«©atly bs®a |>©stiilat#d^ as th® 
reaetive, i»t©rw®dii.t® in- tii® alkalia® l^droiysi# ©f ©hloro-
for» m& r«lat#i e®^®mds« fh@ r»a«tios sehem®# wMefe ®®®iis 
w®ll 8t3^©rt»d by kiaetie data» it a® fallow® i 
cboij •¥ m" eeij' + hoh 
GQif  'ei* 4 eeig 
ajrt#»i f« 1# A« Qterdoiii and H* A* Taylor. 
£• aai* QTmum ^e», 63» 1956 cifiih. 
%. Hine, £» feS* 2^ ^^3® C1950), 
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HOH 
Ila tb# folleirlng parts of tlila s©a# qait® siulla? 
T&m^tiena iavelfiag 4iTal©at lemi eespomds ar« peitmlated#,) 
Bi® eolg written Ahm<$ Is f®f©rf®<i t© la thm paper as a 
"radi©a3L*% but in fmet tb® aiitjiof 3?epi»«g©iits it tklw&ja with. 
all ®l©et»ns p&JbPti# aai tii©r#f©r® in tfe« »l©€5ml«i» atat®* 
Sie st®r®0cli©»fsti*y ©f load and similar *tals Is dis-
eutssti tos^ H« eeiielmd## tMt ia eoapumds smeh m 
fh3$ Fbi«t ftof#» FbFg Cli®th fowis)j> FbClg, PbBPg# tM Pbig 
tla© $£ ®l©etr«a palF is ©©rtaittlf 8t®i*®©elieBleally inaotiv#} 
but that in aany e®^©mds ©f fof^mallj bivaleiit l«ad th® 6® 
pair 1« pMbatolf taT®lv«<l> as im tetralit^pal and ortlioi'lio©bie 
PbOt la ©tliw sespjwids# ®i« Mgh ffl©l®eula^ 
weight f®«a€ tm iipheuyllead sulfid# Ims |j«©a mentiea®# 
abov#^^» It ®««»s p©®«itol« tlmt €lpli©sjll«ad oxAd© an€ otbejp 
sS^dlai* e®»p©mds Bay also b# feimi t© b© p©ly»i»i«, ia view 
©f tlatii? low solabllities and Mgli mtltii^ pelnts# 
Aa «xa*i)l# of tlie p©lfa©:riaatlott of a. e®ntaiiiiiig 
an «lta»at of 0i*©ttp I?-B is a f©»ally il¥al«at itst# is 
givta hf <i£pli®mylg«riaaiii'w®, mhme preparatisa aat b®liavioi» 
a2»« d^seplbtd by ispam® m& dt-
eliloi»i<i«, CG^l^)20(seig» was with sodiu® ia boilii^ 
""•»»»•• 
1* &aus aad C# L. a-own. ij« Am» S©e#« 52* 
l|.031 (1930) • ^ 
52. 
xylene, mdw nitrogen# A i?#4 color de¥«lop«<l| which ga¥® 
way t© yellow., very faint at the ®iid, 'Hie solution was d®-
eanted and filterti hot, and the brewn r#sldme rtuaining wm 
washed with hot xylea®. Cto e®oliagt the 3syl©n© ®©ltiti©a 
yielded a twill quantity of whit© erystals* Further mmmn*-
trati©» ©f th® soltttien gav« only a littl® Bort imterial, but 
when the selveat wa® finally r©TO¥«d eoi^l©t@ly a fisc®ui 
yellow residw remiaed whieh solidified t© a resin that 
©owld to® ehlpp«d aad gretmd t® a powder • Attaint® t© r®-
oryitallis-® thii material yieldftd, Sji ®aeh «xtraeti©n, only 
aiaut® affi©mts of solid* fh® whit# erystallin© solid 
analysed for |0^I^)g6« (10 t© 20^ yi#ld)<i and the a©l@eialar 
weight hy fre^sing p^int in b#ii2©n« was that of a tetrgmer# 
ffe® colored r®si»©m» produst, however, ala© 
aaalyaed ©Its© t© the raqtaired v&ltt® for dlphenylgenaaaim, 
and also showed the t«traa«rie m©l®etilar weight# FOTth@rj»r#, 
the erystsilliB© sa^l® hm&m Ittss soluble ©n b^iiig isolated* 
(On® sai^l® of whit© erystal® having »• p# 2^-5® was 
obtaiii«d# but it is mt qmit# elear wh®th@r this ,©• p# comld 
be duplicated or whether it wm given by oaly on® particular 
®aa?)l©«) 
®iis behavior (whieh hes hm&ti confiraed in some work re­
ported in th® «xperiB®atftl part of thia thtsl®) is very 
rftttinisoent ®f certain well-known feature® of th® behavior of 
$z 
e©iid®Matl®a p0lfai&i»s of tol-fmotional ©i*gaiiie • 
M smh eases g*$ a»3iy«ii»i€@ of iibasie ©J?giiai© 
Rcldal units of fiv« or six at^ias gif® eyelie mmmrBg 
tlmae of abeut ©igfet attms or aoip© giT© linear p©l|-»i*Sj, but 
th©i»® is usually in any s«ri@« an int©Pffl@diat© e&ii® ittm 
mlt ia tfe® eas® ®f tb© wiliyArii## | wli©r« rsfersibl® 
©ycliiatiea ©f thm li»©ai» p©ly]»i» ®eewi?s« fhe heimwlQT ©f 
th€ pftlywrnr is tb«n very similaf t© timt @f diptonylg^fmimim. 
It s#@»i trnit# possifel© tliat tli« iasoimbl# rmln is a 
linear f®»f aat tlie c©l©i» may to# 4ii® t© msatiirated ©ma* 
atams# f® suggest that ^tb®' white erystals & ©yelie form, 
c©l6i»l0si to®eati»« ay« m it a rather aor© 
®p®emlfttiT« st®p, ftltlioiigli s«cli ttidene® as «xiitg w©mlS s@®« 
t® Jastify it* 
te® peint in e#iia«etion with th® stinieture ©f tht coa-
p©md® of th®»« el»mn%B In the feiai^eevaleut itate 
t© tot 4iseii®s®d. fhi.i 1® th® nmtw® ©f th# eempemds I^Mg» 
wh@r© M is Ph, Sa, or G®« ©rifiaally supposed that 
the®© smhstane«»> lite# h.ex&ph.ens^Mthmtmi w#r# highly diss©-
elat«d ittt© radicals in tllut# aelmtioB, aa4 his E©l«e«lar 
weight 4ata showed e®iisiii«rahl© ii#s©eiiiti®3a» l@iistir«w®nts 
©f magattie susc^ptihllity ma€« on Tarious eoaiso'tan## of thl» 
W# 1» Sar®therst "Cellestfti !• ifark aad 0.« 
S« ifeltby, editors* Iiit®r«ei#ne®, lew Xork, l^j.0. 
53 
feype show liowwtx* m paraoagnetlc effect at imd th® 
aeowaei- of the is good enoygli that radicals at 
least eaaaet to# pi»«ifiiit to aa extent aE^wher® n®ar that 
assuMd by &ami« frea th© fr««2ing*poiiit data* MmmeT$ 
th®ee fi*«©ging*p©lat data hav# be#» eenflrmei by s«'«'«ral 
other w6rk®r®^^»'^®®, an4 th® ditsociatloa ii apparently real# 
fh« discmisioa has perhaps been aeaewhat •.«bs8w®d by th© id®a 
of radieals—that i«, it has be®n implied that if th®re i® 
iisioeitti®a, th«n thtr# art rftdicalsi or that sine® th®r« 
ar« no radieals^ th®r® is a© dissoeiation. Afitually# all 
th®s@ data, s@®a to indleat® that there is diiaoelatlon, but 
mt Int© rmdieals# fhis was siaggest^d by fcrria and S^lwood^^# 
who thoiaght that th© low laeleewlar weightt might indieat© de-
e®^©sitl©ii« A |>ertln#iit ©jcpex'isent w©uld b» t© d®t#riiiii® 
wh«th®r th« dlssoeiatl©a is r#v#rsibl@ ©r not, but this ha® 
appareatly nmer b«®n d®ii## ©a® r@fort ©f *alat#8ta^ that 
in hi^®r-»eltiag lelTtnts eertaia of th«s« eo»p©mds d© H0t 
»how diss©tlftti®m »®®ds t© b® l»t«gr«t®d with th® ©th©r data# 
A elear®r understanding of th® natur® of R6Pb2 eoi^ounds# in 
partieular# would b# desirable, Sen© light might th®n b® 
thrown ®a em of th® M©st paaullar r®aet4@ns in organ©l«ad 
"'l. Preekel and P. V* S®lw®©d# J« Aa» Cham* S©e«, 62, 
2765 (19ltd). ~ 
oa 
Morris and P* W# S«lw®od, £• A®. Gheaa* IBS.*# M» 
2509 a9l|-l)* 
S. Fost«r, !• M* M%, and I. J# Oruntftst, £• Am#. 
Che»« Sqq,m §1» 1685 C1939)* 
$k 
til® s3»o-bh thei?iaal d©c©i^0altl©ii to giir# 
lead aod aa I||^Pb -eospomd# 
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IXPIIIIMTAI, 
i^gaiiQsllieoa l©ae'bl#iii 
Ipplieatien of tb® t© fch® 
•wwimmw MwiiUDuMMiiiii mmrnrnmiimmmmmmm mmmmmmmrnm *iw<«iww»jw*riwiiii»iMiwiiii»i»«wiiiiiiMi>ii'»^ wiiim n imm iii iii> mmmmrn mmmmmmm-
pgeparatiTO ©f derlf^atiTta of 
Sjnthetio proe#d«r®s lawlviag i» g#»®^al « @f 
3?®aeti©ii® sttoh as 
XC^H||^MHg •• . ,i^r M in: - : " :  i t "  i -11 :irr "• r - i i  nni-^ lSG^H||_HHg 
fwhtr© X « halegtn, 1 » a natal, and R « an ©rginie gromp) 
imv© applied in this lAteoratoyj^7#T9#80»3.01 
thesis of orgaiion»tftllle ©©rapouni® ©f ®l#»i®nts of Qr-otip I?-B. 
Similar reaotiens starting fron halogenated phenols hm® ala© 
h®©n iny®®tigat«d'^^*'^9»80,102^ produet® from the amines 
ar® orgaaoBJetallic e©»p©wid® eentaiaiag aa arematie amin© 
gr©ttp, and th©®« mj in s©in« b# dift»oti5S@d aad 
©ompl®d with m.ln9M or phemlat or ©th®r diasoti«®d mlmm 
mB.j h# o®ti.pl#d with th@% t© git® dye® coatainiag &&• ©rgan©-
metallic grouping# Stiaeto*is©h'^9 applied this »«ri®® ©f re­
act i©Bs to o- a»d £-br@aoa»ilin®i axid pr#p«r«d ia this »aM»«r 
Qltmn and C« 0# Stuekwiseh, 3* ghea* See#. 6^ 
1007 c19i|-2). 
102 !• Silnan and J, P» lohist £. |b« Oh#a< See*. |2i 
2629 C1950I. 
56 
cow*®8p@Miag orgajielead eoiq>o«nds« H« e©acliad#<l» h.omm^T$ 
that »«l5i»©»i$aBili»@ did mt r#aot, sln©« f»m 0aPh®imtl®ii of 
th® liit©ra#dlat« ht dM not ls©lat« g^ftBlaoheaZ'Oi© aeid# la 
soffi® oa®«s It has b«®ii si%g®st#d that th® difficulty ®f is©-
latioa of @ipgaa#M6talli© derivati^#® s© prepared from ©r 
£->br0»oanllinfi i® d«.t to th® ®ttsc@ptlblllty to hydrolysis ©f 
siuteh e©^oimds« It appeared that coi^omdt with th« aiaia© 
gromp Beta to th« »«tal uto® might eeaseifably b« leii 
sensitive in this r«spe©t« *&# possihility ®f using jg-
hreiaoanilin# f©r sseh syntheses was therefor® again iii¥®sti-
gat«d* For this purpos® organic coa^omds of .silleon w«r# 
eigjloyed, sim« th® d#sir«d starting oaterials ar« readily 
ftTailabl© c©iim«relfilly» 
In th© %xperimntB desoribed below th® a-bmtyllithiiim 
WRS msually prepared in aeeordanc® with m proeediare r®e®ntly 
deseribed from this I^beratory^®^, in yi@Ms r&rflng from *?h 
t© 8l^.» fh# solmtien® w«r® analyzed by th# d®ttbl« titration 
Bi® toi"tor®s©8sllins, wa® r#distiH#d frsw E&stn®ii 
todak material• All operation# mp to th# hy4r©lysi« step 
wer© carried @iit in am at»&sph©r« ©f pw« dry nitrogen# 
All lilting points reported in, this #x|>®riai«ntal s®etion 
ar« ttneoi!»x*®©t«d, 
' %. Oilman end e©*workers., £• Am. ghen# Soe», 71, ll|.99 
(191^9) • 
011iaaa and A* H. Haubeia, i* km* ghe»., Bqq*» 66, 
1515 aa)# ' " ~ 
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leactlea of n-bntjlllthiiaa with m^toe'Saoanlliiia."""In 
carr|-lag ®»fc tills iat«i»e@air©rsi©ii th« ^teoffioanillo® in 
wft© plaeM in a thrm^m^k flmsk «qmipp©d with stirrer and 
rmttvix eoMtnaer, and waa stirred and e©©l©i sildly with io.® 
wtter- wMl© th© a-feiityl.lltlii«» s®lution was atd«d fr®m & 
calibrated dropping fum©l* 'fh® e®neeiitratioiii of th® r®-
agenta ar® iiidi«at«d below in spteifie 0^®riiB©nts« fhre® 
©qmlTalent® of »»btttyllitMaii w®r« used per i»l® of »• 
broi»eJBiliae * Pmln$ the aiiitioa of tfe© first efmivalent of 
tb# lithiwm mmp©-md $m was mmlmA Tigortwslj, and th» 
f®luti©B b«e®»i gr««alsli in col®r# Oolor test fm 
actiT© ®rgRii®»tallle eeBpeand® was now .iiegati¥©. fh@ aMi-
ti0a of th® r®st ©f tb# a«»biityllltiiiw»,, la th© ooM, pro­
ceeded wittoy0tat »or« tvolutien ©f gas and without tim 
ddv#l©p»nt ©f mmh. fe@at# G®lor fest I hmwm positiir® during 
til® additien of tto.® s«e®nd ©fwivaltnt# After all tla® litbim 
eompemd Ithr®® #qttival®iits) lisd b«ta add«d th© selutioa wai 
dull browa. It ceataiaed n® e®l®r«d preeipitat®,. a»d ao suefe 
pr««ipitat# formed on stirring for farjimg p@ri©dSi mp t® oxm 
h©wr, in the e©ld« fh® r«&eti©n was flnis1a®d bj r«fl«xiiig 
th® Edjttw# for O.S-l«0 haw. Owing tMs time gm was again 
w®lv©d^ and a brigM ;^«llow a©lld pr«eipltftt« appeared in 
th® solmtien. ®ji» preeipitat® mdoubtedly eorrespeuded t« 
©ilman and F. Sehul^e, J. Am, Chep* SoQ»» 2002 
(1925). 
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th« liolattd by StmQiwlsch^^^, 
aBd. tfei© pfeenemena d©sei»lbed indleate that th® i»®aeti©a of th# 
g©o©iid hydrogen ate© of th® aaiia© greiip with s^butjllithlwia 
did not ©eem? mtil the solution was refliaxed, and that th® 
i»t©F»diat® M--llthio-l*lithioaailiii®, was 
ethey-soliatol®. 
grfpayatioia &t m-aato^iheas-ltgiaethy 1 ®ilaa# > --In th« 
fl:rst attei^tt ffi*-bF©»©aiiiliii®t 15«3 g» C0#089 »!«)# was 
treated msi©r th« conditions d«iei»ib©d abov# with 0.268 dj©1@ 
©f n-bmtylllthiuiB la 193 »1<» ©f «th®r» f@ tbi r#smltln® ®ix-
tw®, stiwei and e©ol«t in ±ce$ ••th®i»® wmn a.dd«d 19#3 g* 
CO»178 mol«) of t3?i®®tl^lehloi'©®ilan® is 20 »!• ©f ®thei?, at 
smeh a rat® that mild r®fliasiag wai aalntaintd. fh® solutioa 
wai stiw@d for tw© h©OTS loagai?* and then st®od over sight • 
It was ligria?©lyz#4 by sl©w addlti©a of wat®^» with ie® eeoliisgt 
and th« ttheic layer was separated# washed with water, aM 
dried ©n i)ri«rit«* MBmof&l ©f th« ©th«r ®n. a water bath left 
a dark reddish litwid, whloh was distilled threwgh a lO-cm. 
¥igr®a«x colTOOi# Tkme wm e®ll#ct«d 1©»5 g» material 
bailing st 80*97® (1-*$ i®*)« In addltien th®r© was a can* 
sid©rabl® aaoimt ©f brown viseeus t&r left in th« still pot. 
fh« dietillat® was redistilled twie«, t© giir® finallj 2-0 g» 
of e©lorl®ss liqiiid boiling at 82-86® (1^$ wm*), l*$k72» 
H. Gilman and G» »• Sti«5kwi»0h* A©. Ohem. S0'Q»« 71» 
2933 (1^9). 
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soMbl® In. dilute l^droehl®pie aeid* fb® b# p« of a-toroa©-
anilin© ia ®stiiaat®d tor 1»$ mm* as about 8o®« ?alu«s of 
freitt the literstiai?@ ares »-a?®iBoaniliiie, 1.62601 anilin#, 
^•5863. AmU ealod» f©r €^lj_^lSii Si, I?.®. ?®mdi' Si, 11«5. 
•Sie r@sults ®f the first ©:^'®rira«ttt iadieated that a 
silic©n-0oiitaiiiing material was feraedj^ btit fr©® th® boiling-
points involved it appeared that its stparati®n fr®m starting 
*t©rial by distillation would not b® possible. In a larger-
acale •J5#ri»®at, earritd ©ut ia the ®aii» way, the sam® 
results wmr&' ©btaiii«d« fh® yield, of produet boiling aft®r 
on® distillation at 7T-%® (1*5 «•) wai 11,5 g» from 2&m7 g» 
©f »»br©3s©a»ilifie» !^is product had l*5l|-72f and gat© a 
positi'T© t«st for halogen and for aitrog©n m sodium fuiioa. 
Ami* Foundr Si, 12*2| Brp 13•ti.* This analysis agr«®d 
<3l©s#ly with the o©«ip©sltioii ©f a aixtur# eeatainiiig 7Q% ©f 
th® d«sir#d eniipeund and 3G^ ®f a-bromoaailine# On. this 
basis, th® yl#M of th© desired preduet in the ©rud® .mixtur® 
w©mld b© 30^ eal0ttlat@d fr©a m»br#»anilln«« 
Of this pr©diiet, varleui portions were ta^en and eewertwd 
to solid dtriTatl-?«8| in. ©rder to iiweitigat® th# pesaibility 
of pwificatiea by erystallijeatlem ©f th© d®rifati¥#»» The®# 
d®rivativee w#r# all prepared by variations of th« Sohotten-
Bamaiai t«ehaiqu«—that ia# under strongly ba®l@ eoaditions-
sine® th® S-Si b®nd ii perhaps asr# stable t© bas® than t© 
aeid. B©i»#n©smlf©^l ohlurid® gaT® a benz®ii#smlfona»ld@. 
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yield 0»2 g# trmi 1 g# ©f the crude amine, after reorystalll* 
zsitloij froffi' atjmeoms ©ttoan©! t© a eonstajit »# p# of 100'-101®» 
Fr®ffi hemojl cfelorld# and 1 g. ®f th® orud© matarial there 
resmlttd a h©nge»M®, whioh.after washing with dilute so&imi' 
hjrdr©xid« and'with water and rteryatalliglng fr©ia afttsowa 
ale©h©l had »• p» 121*125®- Wr&n l|. g# of tb# aala® ther® was 
©btaiasd, wi^ aeetio gmhydrid®, an a®®tyl derivafcive, a, p# 
lll4,*llS® after tw© reerystalllKatious fr@a stmeoios «thaiiol» 
All th00@ d^rii'atives erystallistd as whit® n®®dl«s« llsit 
Interest attached to th# aeetiaid®, slae# It should bt tai® 
dtrifatlv© »©st m&Bilj hydroljEtd to glf® haek th© d©®tr#d 
min9» §t the recrfstallia^d aeettald©, 0«d g» was reflux^d 
for tea hotiri with 10^ mdivm hjdroxid® in 50^ aqu«©u® 
®thaii©l» Th© solutien was then 411mt®d with water and 
extracted with ®th®r,, the ®th®r ©xtraet was tr©et®d with 
dilute hydrochleric aeidf and flnallf the hydroehlorle aeid 
©xtraot was aade haaie and «xtraat«d with ©ther. lliis ether 
selutlon was drl#d md the' @th©r^ w&s r&mow®dg finalljr at 5 
am# pressia"©. Mewing 0*2 g* of pr®duetj( a©t ea©«gh t© dis­
till, hairiiig toal* Caled. for 6^15811 Si, 
17.0. F®mds Si, 16.9. fhis snail aa^le wm th©r«for® 
ajipareatlj th« desired produet. In another ®:xp#rii»nt 0'#6 gm 
of the derlw&tiwe was r©fluxed for six hours with 
siilfwie acid, fhie solution, after h«ing made hasle 
and worked mp in the s.ame waf, yielded 0»1 g. ®f an araiii# 
6i 
having 1.S763 and eentalning no sllieon. "Hais wa® 
apparentlj anilin®# produced hj acid el®avag« &t th© allieon 
eoiap©imd*' Howsfer, this was a atmnglj acid -solution, aM it 
appearM that th® m-afflln© c©if(Oimd was in fact soiaewhat 
r@®l0ta»t to aoidi siao® extraetioiis with' e©M dilmte J^dr©-
ohl-orie aeid qouM h« perferaad without <i#sti»®ying -Qi# 
mateplal# 
Prei?arati®n. ©f m**asiaopheagltriphtnylsilane th« • 
«:^©rlBJ©ats ahov© th© d©sir©4 trimtthi'lsilyl oomp©m4 was 
feraed, but th® teehaiques required for its aeparation from 
um»®a0t®d startiag material eaused the yield to be tbtj low* 
Tb® ©©rr«gp©MlQg triphenylsilyl eenpouiid was ejcpeetM to b® 
a solid, and it was h©p«d that its pOTlfieati^is o©uli b« 
effected wora 
g-lr©iiioa»llia©j, 5*5 g* -{0.032 ia#l®) in $ ml. of ®th®r 
\fas treated as ab©v« with 0*0'^ ml® ©f g*hmtylllthim ia 89 
ib1» ©f ®th®r, aai t© th# rcstiltixig iiixtar® th©r# was aM«d 
18.9 !• C0«061}- »©1®) of triph®n|'lohl©roailatt» (r@erfstalliss®i, 
a* P* 92-^® I suspended in Z$ si# -©f #th®r» fh# solwtlea was 
then refluxtd wnier altragea# e®l®r fest wa® posltiv# 
aft-er onm horn*, negatlT® after thr#« hows# Ryirelysi® ®f 
th# ffilxtur©^ followed toy working up as ab©¥®# gaT® from th« 
«th«r sctlutl^n a r©d««»hr«3wa ausl^ residue* Wrw this th« tri-
phenyleilai»l t© th« «»«i® trlph®nylchlorosilaa«) w&b 
distilled at I70-I8©® {ImS ua*)# !&# r®eoTery of th® silanol 
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was 5*2 g* {(>7% toas«i on the It m©lt®d 
after rsefirstalllgatios »t li|,2»l45® sund eentainti a© mltTogen 
lial0g«ii» , lb© residue wa® • a tarry Wowa. aais c®ntaln.lag 
s^m B®lit material# An etteapt was md# to erystalliK©' it 
fr©M a mixtw# of efelor©f®rm and petroleuB ether (Is, p#, 
60-70®)» hut a© erystfila formed after f©tir daya in tli« 
refrigerator# ©a® solwtleB was therefor® ihaken with eold 5^ 
hydroohl»ic aoidn im aa atteapt t© extra© t th« asine, wh®r«-
mpen a lelid, appeared in th© separmtorj fmmtl# 'Bits solid 
wi.® filtered ©ut* and tfe« aeid laj®r was th®a s©paretsd and a 
f\irth«r a»>imt of «©lid was ®btain«d by a«mtr&liiing this aeid 
®xtraet» Th® s©lid fraetioas wer® ©©uhined# fhis mterial 
was brownish, iu»rph©m», and gmmi i» eharaeter. It was dis» 
»©lv®d tn ehloroform, beiled with ohare®alf and filtered# 
fh# ehl©r©for» s@luti©a was then dllmtfid with p®tr®l©Tim «th®r 
(b« p#» 60-70®)|, and th® preduct was r#erystallis®d fro» th© 
iaix®d a^lrentm fhis gav® finally 0*2$ g« (2% yield) ©f 
©paaulmr tan erystals, a® lenger tarry, and apparently st&bl® 
in air, m» p# 2i|.8«2$l®. Mml* ©aled, for ^21^121®^® 
7.98« fomdi sit 7.79. 
fh« prodUiCt was ®btain#d only ia low yltld, aad th® 
proo©d«r© was Y®ry tedious• Ja another «:^#rliB)ent, an 
attsH^t was ®ad« to isolate .the aaln© by preelpltatl©B of th® 
bydrochlorldt frem th© ether solution with dry HCl# and thus 
t© separat® It fr©a the tar which inhibits crystallliation. 
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fh« reaction wa® carried out as btfor®# using 6#? g» ©f m* 
toremoanillii©, th® r#a©tl©3a alxtwre was h^irolyg®d and washed, 
and th© ®th#r lay®r was i#parat#d aad dri#d« l^dregea chlorit® 
gm was then passed into this tth©r selutien, e©ol®d in iee„ 
until no fiirth®r preeipitat# form#d» ®i® preeipitat© wa» 
filtered ©ut, to gi'y® ab®ut 5»5 g« of hr©wn solid, whieh was 
granular whtl« under the «th«r tout whieh on «3s|>osur© to air 
rapidly h#eaM tarrj and sti©kf« fhla imteri&l mm suspended 
in water^ the smspensien was aad® basic with 10^ sedim 
hydroxid# and itirred for me h®tir, and th® solid was filtered 
®ut and wash«d with water. After drying in air# th# s#lld 
material Cabeut 3 g»} melttd in th© region ©f 120®» and was 
brown and stieJcy. It wa« treated in ehloroform solution with 
chare©alj( filtered^ and r®erystalliz®d twio« fro® a mixtur# 
of chloroforia and p®trol®m ®ther Cb* p»$ 60'-T0®)* !fi3Lia 
finally gm® 0*15 g» of tan powdert »• p» 2l|.8-250» which still 
c©ntaln®d howsTer only T»ll|.^ Si» Steii method of p«rifieati@n 
obvieusly off#red n© advantagti. 
Att#BPted Dreparatien ©f a^aaine-phemyltri®thyl®ilane, »«* 
It ftpp®ar©d, ther#for©# that wherea® th® is©lati©n of th® trl-
©©thylsilyl c©i^©und was eomplicatei by th© pr@s«n«« of 
starting aa.t©rial belling at nearly the §&» th© 
iselation ©f th® triph»nylsllyl e®^®und was still vmrm d,lffl-
eult bteaut# ©f th© pr«s®ac« ®f th® larg# tt»unt of tarry by­
product# fhls tar was eharaeterlstie ©f th® synthesis,, and 
appeared also &« & distillation r®sidu« In th® ®%ptri®ents 
6I|. 
with th® 'trifflithylsilyl Awltntive, tout tho cr-md® ppoduet-
eottM in that ease h# reeved froa the tar toy distillatieii# 
It was ther»®foF® eonsidepet thtt this synthesis might b« »st 
auitably applied in a oias# whep# th® prodnet womM b# a 
liquid, so that it 0#\ild b® distilled a,way fF®a th® tar, bwt 
wh©r® th® pwdmdt might also haf# a bailing point differin® 
©neugh fyom that ©f th# stayting aaterial so that ®©|»arati©a 
could be ©ff®et»d. ffli® iii»ib#i? of trialkylehlorosilaa®® 
a^wailabl® ©n th®_ iiark®t is limited, but tfiethylehl^TOsilaa# 
is a'?ailable, aad an atteapt was aat® t© ppepai*® a-amine-
phenyltrifttjbg-lsilitae ft»®a'it» fhe proosdw® wass ©aaaetly 
analogous t® that ms«d f©r th© trimethylsilyl-©©iqpdmd ©bo'r©# 
Thm triethylehlorosilan® was ©btained fy©» lad#r®©a Iiabera-
t©i?i®Sji Ine«, Adrian#. Miehigaa# Bp®* 27»8 g. ©f j^br©»aailin® 
th®r® was finally ©btaiia«d l»8 g» of'prodmct boiling at 
9i}.-98® at 1,0 mm., 1,5156# Ami. Galod. for Cj^gHg'j^lSi? 
Si, 13*5* founds Si, 12.1* Ifti® material gai^© a poiitiv© 
test for halogen (uid for aitrogem). fhis wa,® not, therefor®, 
a pur© prodtict. fh® b@havior ©f the distillatioa iadieated 
th« pr«s#ae« ia th® mixtttr© of gisother somewhat lowor-boiliag 
fflfit«rlal of higher refraetiv® indoxf this wai pr®®i»raably 
^bromoaailin#. fh® diff®r«n«® in boiling points was af«par®atly 
mot gr«at eaough for co^ltto ©epmratioa tmdtr th« coE^itioas 
of this di®tillati©a. 
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solutoiliElng growps into such mol®eml@a might also to© woi»th|f 
of investigation, and a©B® exptrinents in this <lli?«etion were 
carried ©ut« 
Fyepftratioa ©f ta*ig|3.eiif'X-&teha*glyegyoagsilaa® • *» 
frijphenflsilanolf 2.8 g* (0#01 st©l®) was 2?#flmx«d with 0#5 g» 
of ©©ditiffi mttal in So sb1» of dry tolntn® for ©a« howr. fim 
s©luti©a was then filtered h©t thr®i%h glasa wool into a 100-
!al» thr@«-n®ek flaalc eqmipped with stirrer and r®fli«. e#a» 
denser, and c®©l®d. Uier® was add«d 1»1 g# (0.01 m©1©) ©f 
glyeerol alpha^ehlorol^driii Cf^^partd in ^2^ yi#li a©e©r<liiig 
t© C®nant and Quayl©^®®). Hi# pr#eifltat«d triphenylailtn©-
lat# disg©lved and th® e®ld iolutien beeaffle elear. fh© alx-
tur® wai stirred and r®flttx«d for forty-fiw idniat#®, and th« 
hot solution was filtered t© rewsv# th® sodlm ohlorid® which 
had f©r»»d. fh®r®aft®r th® solution was e®ne#ntrat#d toy dis­
tilling off ®®lif®nt| and eaeling in le® yi«M#d 1#5 g* 
trlpheaylsilan©!# »• p» 151^.-155® after another eryatallizmtiont 
ld®ntlfi®d by mixtd »• |>« with an auth®ntie ®ai^l®» Sine® 
sodim chlorid® was foraadu & r®aetion had obTi©«®ly o©©urr®d, 
bmt not t© give the d®«ir»d predmet* It is probable that th® 
r®itilt of this reset ion was ®poxid« formation fr®» th® 
ohlorohydr in, 
J* B. Sonant and 0« 1. Qaayl®, Orgatnie Spathesegt 
Coll# ¥©!• Ik and ®d,j, John Wiley and S®ns, Mew XorK, 
p. 29ll-* 
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{c^h^i^sioia + gieigchohchgoh ^ 
c^hgj^sloh + qhg^hghgoh + MmQl 
0 
sine# tlae t«ndeiie|* ef gl|-c«i»©l alplifweaocklorehydrln to 
l*l®M glyoid® when trseated witla sodim %droxid#, sodium 
•thoxide, or other bas®® Is w®ll»te©wn.* 
Sine® th# ab©ir» experlwMnt did not giT® th« desired re­
sult, an att«i^t wa® sad® to out tlie oeupliag in tto.® 
mmmeT* fo if*2 g* fO#Oll|. »ol#) ©f trlpheni-lelilda?©-
sil&a® in, l0 ail# ®f toeasea# tlier# was add»d 1.6 g« fO.Olli. 
ml©) of alplia-iB©a®S9diim glyeerexld®^ ppspared meording t© 
PaiffeQiim® and bi® mixtmr# was atipred ©n© how at 
i*©@ift t#^e?&tio*e# l«aeti©n afpareatlj oecwred, witb, s©m® 
waraiag aad with th® d#positi©ii of ®©di«B chloride • Th« 
s©l«iti©a st®od of®r ai^tji and was thea w&TmA t© r«fl«xii^ 
for flft«®n Biattt«s and filt©r#d hot* When it was tfetn 
©©©led, it bseame turbid and 1«6 g# of stioiEy whit# ©rystalsf 
B# p« afeeut 120-135®# was ototalae-d# Another orjst&llisation 
did not imprev® Meh th@ eharaottr ©f this Baterial. fh» 
diffietilty a.ppar«ntly was that the ia^wity was glyeerol, 
which is inseliibl® in h9nz%m» fh® pradmet was th©r#for« 
crystalliE®d fro® abselmt® ®thaii©l, in two sii«tll portions, to 
giv® altogether 0»35 g* ©f whit® erjst&le Kitltiiig at 135-7® 
with prtliainary ,s®ft«aiag. k SOtS© Mxtw© of this 
and H« ferns» J# Qhem* BeQ,» 119* 1035 
c1921). 
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ma.terial with triphenylsilauol (a* p# 153*l|-®) m#lt®d oirei' a 
range frea 110 to ll|.6®* 
In order to obtain a larger ®affipl© ©f this product# the 
abov© ®3^®riBeiit was repeated with. l6»0 g* of triphenylehlor©-
silan®, and 9»0 g» of th« ermd# sticky crystals was ©btaiii«d 
froai th® hot b#iisE@a« solutien ©n eeoling# ®ii® material was 
recrystalli2®d fw<om abselut® tthaiasol# H©ir«¥®r, th«,first 
erop c2#2 g.) thus ©btaia®d melttd ft*©a 69 to 120®* aisd a 
© 
see®iid erop (1*2 g.) melted at 65-7' . I&is s®e©iid crop was 
id#ntifi®d|, by a mlmd nwlting peint d®t©rainati©ii with an 
atithentie m triph#*iyl®thoxysilaii«# Apparently an. 
interehang® oceurred ©o. heating th« product with ©thanol# 
®i© r®as©n wfc^ this was not noticed ia th® first #xperi»i«nt 
probably was that th© aaomt® e®ne«rn.®d w®r® ^ery saall and 
th® h«atiiig tini« required to «ffeet solution in ethaaol was 
only a f®w s«e©nda* 
2i®s® ©xperiffliiit® suggested a smitabl® method of purifi-
oation ©f the produet. fo ll|.«t g, (0.05 »ol®) ®f triphenyl-
chlorosilaaa® in 100 al# ©f dry b©nz«ne ther® was add#d 5*7 g* 
(0.05 ffi©l®) ©f alpha-i-fflioiiotodim glyeeroxid®, and th® aixtwr# 
was stirr#d at r©oBi t«ffiptratwr« for two howrs# then. w®r»«d t© 
reflwxing for fifteen minutes, fh® solid dissolved at first# 
then gradually a heavy white preoipitatt app®ar©dt TOst of 
L. ?• Cason, Doetoral Disi«rt&tion, Iowa Stat® 
Coll®g« i19i1.8). 
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wliloli want into • selmtion diapiag the F©fluxing, lea-rlng th« 
sodiiffii ©lal®i*id« as a stieky bail. fh« hot solmticm was 
filtered, and ®n cooling yielded g« ©f stietey whit#^ 
ei^stals# This material was pleeed ia a aaall e@nieal flaak 
and stii»r®d for tte«® iiiiiwt®® with abs©lut® ©thaaoli, with ie® 
0@oliiig, It was th®a filtered out, and the tMatwnt • was 
i?»p®at@d. 'this r®i»v®d th© gly®®r®l, appartntlyt. siae« it 
was i»w,p©sfibl® to 0ii»ystallii;« th® mterial fmm bmzem in 
pw« fh# yifld was 3*2 g« .(3.8^1# »• p. 139-li|-2®« Anal# 
Caled. for.Ggj^HggO^Sii Si, 8.01« Powndi Si, T.93. 
Fyftparatioa o f • triphemyllead tgiphearlsilaa©late * ** 
®pipheBylsilaii6i,» l»85 g» |0*007 i»l«)» was r©fliixtd tor 
thirty laiamtes ia 25 »!• ©f dry tolm®n«.with 0.5 S-* of sodiwm* 
Tim hot solmtieii wa© decanted from the sediias into another 
i*®aetioa flask, and th«r® was add®i 3»2 g» |0»007 aol®) of 
ti'iph©ayll#ad ehl^rid® Cpr®pai'#d hy th« lasthod of Silsaa and 
lobintoii^^-^). ®t« aixtw#^as f«fli«#d for forty-fiw 
minutma, with shaking# fh© sodim chlerid® whieh foraed was 
filtered ®ut of th© hot solution# From th® filtrat# th®3?® 
separated ©a ©©©ling 2.? gm ®f whit® erystalst »• P* 
After erystallieatisa fr&m Xt$ 0hl©rof©r^p«tr®l©m 
#th©r (b» p., 60-70®) th« pm was 123*li-®» AmX* Oaled# 
for Cj^H^Q©fbiis Fh, 29.0| Si, 3*% fotmdi Ffe, Si, 
.ni.....i, 'ii...i".i,||i|B'»i."ni I. ii,iii.i)r.i» 
ailnaa and J, B* Rohtngon, 3» m, Qhm* See»# gl» 
3112 {I929). 
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i|.*0. fli® imalysl® was eawled otit l>y fusiag tb« saa^sl® with 
sodiuffi pdf^xld# iiat a Paw b©]^, A®fegrdratiiig th® silica with 
p©pelsl©3?ie a@td, and det®i*^Liiiiig thm laad as elsp^iBat® ia th« 
filtrat# fT&m the alllea# 
Attsapt^d' g-eagtlen e£ lemd eh3.ogid» y.ith sodim tri* 
phegsrlsil-aaelate selutlom of saditm t?lpli#ijylsilaii®l.,at« 
pr®pe3?«d as abw® frop 0«5 B* 8®4im and 2»8 g# (0.03. 
ttol®) ©f ta?iph®n|'lsHanoi in 2$ ©f tel^a« mm stirred 
and r#flya#d for f®i» hours with 1.3 g» t0#005 ©f lead 
•ehlorid©, fhGlg. Hier® was m ®¥ideii®e ©f reaetien# fh® 
r«sidm« r©*ia®d mehaiiged, and was filt<&r#d ®ttt aad identi­
fied' as l®ad chlorid## Wr^m th« tolws# s©lutioa» after 
h^dr^lysii with water, triphenflsilaaol# p. was 
r®eoir©r«d# 
^ga«®i»ad l#a©ti®a# 
Mien the att#nti®a was new tamed to lead ©owpowdet th« 
first nmcemltj was t© pr®par# & stO'Ck of starting amt^rials 
aweh as t®traph@afll®ad and triphesyllsmd ohl©rid#« 
synthesis of tttrapheayXlead hj th© uaual pr^csdia*®^^^ fr®® 
tht Orignard reagent' and' lead ehlorid# is tiadt# csaTeaieat* 
H©w®Ter, s©m@ work in this Iiahorat0rjf^ C»t that tin® impub* 
liahed)' had sl»wm# as disettss®d .in th# hist©rieal s#eti©a, 
mtmv, Mm W# I#ep«r, and !• Silffian^ £» 
Ghrnvim S&fimm 6l« 1609 ci939)* 
7.1 
that the i»eaetioa of m SH ©©apound with Itad 0hi©3*id« in' 
th® presnae© of th© RI e©B^©mA^ eould gl¥® fhi^ fleldi 
®f o©a^®m4«» fh® mmtlm had beta applied bj !• w» 
to tha spith«sit of t©t^apli#iiyH#ad in 80^ yi#M# and 
this method appeared t© fe® p©ttntially the »et eoav^niftist 
proc©d«3P« ..afmilable fav tli« preparatl^ia' of sueli ©©aipounds. 
©lis pri0"r«d to tee the cas®# and s©»« further iiiT®stigstioii§ 
iat© th# nattir® and se#pe ®f th® p«aetl©a wer® ttadwtaktii# 
ThM arjilithiirai s®luti©a«, f©f». all. th# w©rk d®scrlh#d 
halQW, w«?# ]prepiidP#d m in the f®ll€swliig ®ati^l©i fo 6 g. 
(©#% g» atom) «f lithiw ^tal, out. ia'to saall piee©® and 
stlwed raiehsja.ie.ally ia 2$Q »1» ©f df^y th«r® was add@d 
a solution ©f 62»-0 g« (©•1|,0 »!#) of 'hT^m^hmmnm in 100 ml# 
©f ©thej?,. at smeh a i^st« that .st#&df FCfliwlng was a»iiittalii®d 
tl£ro"«ghottt th« addition. After th© s»ea<itl©ii was e®»pl@todt 
th« stisfrtug was stopped and the s®liiti©a was allowed t© 
s#ttle.» la about ain® out of tea eases# th# »©lid matarial 
settled out ©oi^l«t#ly fi»®ia th® phaafllithiiM solution ia aa 
hour oi» two, leading a perfeetly el«ai? light teown solmtioa# 
In $L few eases# how®*?®!*, the prtfjafstioa®. r«wala®4 twbidg 
and would not ®«ttl« e®Ji^l#t«ly» fhis diffei»«m« was thoi^ht 
t© he du« p©3?haps to th® hFo»oh«ngdiie ti»«d# although th® 
point was n©v©r ia¥©®tlg&t#d# ®i® soltitloa was d®eant®d 
through glass wool, iiad#f nity©g«a,. iat® a oalihrat#d dTOppiic^ 
stsmda3Pdiaatiofl|^  2»ml* aliqmots of th© 111 
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pi»®p&Mit£©n w©3?# pip®tt®d into watei* aad th® p®siiltiag idxtw# 
was titrated witia 0»1 S enltixpi.c aoid, using pli«n©lplitlialdia 
Cor# iia th© cas# pf £-dlB»feliyl®iila©plii®xsfllithl»» blue) 
as iadieat©i»* Th® yield® w#f« alwaja fo®tw®eii 90 and 9$^$ a® 
Wmt tbt seltttioaa w#s*© appro:Eimat®Xy 1 K. 
ill r#aet-i©iii. iiwolvii^ ©rgasolitblm e©j^®imast th® 
pf*®parati©» of th© EM s©lmti©ii and all Bmbs#%u@at ®p®^«.ti©ii» 
w@r® ea^jpied ©lat Im^ aa a1»spl»r# of drf aitrogea. 
Itad eblofid© wat ofdiaapy rmgmt gs?ad« material, 
•us®d tT®m tli® "feettl© wittowt sp«eial dyyimg. 
In thm itt-r©l*ring lead or l«td eblofidt tbei*® 
w»s ©if^l®y©d « glass stiwsr witb a hm^j sliaft asd a soiit-
©ifcml^ glass felad® wMeb fit el©®#!!* tli# <s#iit®w #f Iti® 
bott©® @f th« flask# Iffieisat stirrlag was m l»p©rtaiit 
point ia th# t»elJiiitii«» 
Stttdieg on th# pr®gay&ti©n of e^sip^iBadg by the iSBSM*" 
Lamer 
Fyt^ayatien ©f tatrapbeittS'llcad was easried out 
aeeordiiig t® tMe diip«iiti©»s prwiemslf giv«n^» 6%$ g« 
(0*2$ fflela) ®f l«itd oliloFid®,. ^6 g» |0,25 «tl® pl^» 10^) ©f 
iodetoeiisen®* and 200 ffll« of ®tber iu a tlM?©©-Bi0©k flask ther® 
was &dd®d a selutim of pliemfllithtliiffi p?«p'&r«d fT©m 126 g# 
C0«8 ffi®l©) ©f teosofeeMJen® and 12 g« |1*:?3 g« at©») ©f 
litMw# Addition was at Tmm te»p«i*ati»e, without eooling# 
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Meehaait&l was 'fh# »lxttare was tlieii 
fltixed.for two bowrs, eoelM in ia®, toyarQlf-jsed bj aMiti©ii 
of i@e water, aad filtered to remf® tim ertid® prodiMt# 
After trying,, this residut 'Was «xtoaet#d for tw@nt:y»fow, 
hours' with 300»i#0 al* ®f ©hlerof^rm im a Soxhlet ©xtraetor# 
Filtrati®a '©f th® ehloroferm ©xtrmet,, after eeoling,, yi®M®t 
in s®t©rfti «::x^eria€mts alwaye ab@ut 100 g# (ab^mt. 80^) ©f 
t«traph#i]gll«ad« Bwiiig the preparation there was ©bi«rr®d 
ftt first m tlmting ytllew ©©ler# and ©©©a#ie»ally di3s»ing th® 
r«a«ti©ii «©»« tra@«8 ®f gray whlah th#ii di®app®ar«d|, bmt 
©»®®»tially th® wixtw# r©a&iii#d atarly whit# ttor©Bgh®i*t# 
Si® heating efftet during th® additiea ©f th« ph^ayllithiw 
was ®»all, but was suffiei^nt to eatts® th® ii®l«ti©» to reflux 
in rms ©f thi« sia«» 
Bff#et ©f refltix. i|lwe*-fetrsphenylle&d was prepared by 
th® prosiid'wre ab©¥©, asiag 13 #9 i* (0*05 »1©) of lead 
ehloridt, 10.2 g# t0«05 toI®) ©f iodobemen®., aad 0.15 »©1® 
©f phei^llithim is «th©r» After additiea was e©«pl©t« tli« 
ittixt«r« was r©fluxed only fift#®a »iiiut#»» Sin©« th®r« had 
b«®ii a® partiemlar ehaug# in th® appearam® of the prtparm* 
ti©n. abet© after tht c@iipl©ti@B of th© addition., it was 
tbou^t that perhaps tbe twe-hotir Fefluxiag period was im-
B#e®ssary# low#v«r# wh#a this »lxtur# was worked mp as abw« 
th«'yi@ld ©f t®tr®ph©Byll#«d obtaintd froa th® ©hloreform 
©xtrmot was ©aly 6.2 g», or 3Z%» fh« «th®r lay#r was dried 
% 
and. th© ethmv distilled off, and. p©trol®m ©thei' Cfe» ?•# 60-
70®) was added to pp©eIpitat© • traces of tet3*ap1a«nyll#ad# • 
fhls wai filtered #at# and distillatiea of tlae rtiBaiatng 
g©luti©a thei»# wts oht&imi. k-ml g* reeowf^y) ®f iod®-
feeiizea®# 
Bff#et of a d#fi0i6iiis:r of ptieayHi« » « > g e y t a i n  c o » -
e#ival>l6 waefeasisM wMeh migiit 'b® sugg@st#d f©r tMs 3?@-
aeti®a womld inTtlf# &m laterMdIat#® o©^»omdi Buoh as trt» 
P&ftiiyllead iodide# f©rii©d dwiag'-reaetiens emeii a« 
-1^ fbeig ;>• ce^i^igp-b aidci 
(o^hgj^pb + o^hji > 
g^ihgld + {o^bjjjpbl > (ofe^lij^pb 4. idl 
If only tw® equivalent® of pbenjllitMrn, f©r ins tame©# w©r® 
ms«d for the reaetioii, it aiglit 1>« @«p©et®d that atabl® 
intera®dlat@i ©f tbii mtiii?#, if foi»««d, eeuld l>« ia®lat©d« 
®i« prefarfttiom was tlitrsf®!*® eafried ©wt msiiig diff«r©at 
ratioi ef pli®i^llitliiim t® lead #M.oi*ld® and i0d©1i«a«®n®» 
f© 13*5 g* CO*05 1®®1«I ®f i«&i o^lilorld# and 10#2 g. 
(©•05 a@l«) ©f i©deb©as#a# Sa I}j0 »!• ©f »tfe«F th&m waa added 
0«10 »le (2 #qttiiral«ntsI ®f plieayllitMtaa. isa 95 
ffiixtiip# wfts fsflimed foi?^ ©a# bow* e©l©r T#st ^a_g 
positiire mft«i? 0#5 Moiir, ii#gi.tlir« aftw ®n« how# Ifti® r®-* 
aetion was w©i»k#d ttp as ab©T#* ®i« fi«ld ef t«tj?apli®»yll#ad 
was 15*1 g» 'Biis i® 88^ bastd on tli® ©qus.ti®a 
3%H^U PbClg -1. > C%H5)||.Pb 4. 2I,i01 + III 
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aa® muMue tmm th# «th©r J»©a5v&l of 0.2 g. ©f 
t«traph®i^llfiad by witli ©Ijli®!? Cb# p*., 6o-
70®)# 3*i g« |Q»§15 woltl i©f iedobsim#^®, b» p# l|-8»9® 
(l|.#5 aa«)* Bbi© ®x©#8« of i0d#fe®ag«n® ao'eordisg to 
the 3?«aeti©ii atooT®, was 0«017 i»le, QWl©m%j easentially 
all tb# ptoagrl, gi?©mp® wtr© a©©®mtei tQTg aiwi aay orgaii©l®m4 
pf'Odiiet ©tli«3? thaa t«ti?apb®iiyll«a«a eemM a®as*e«l3f li®v« b®®» 
•pwrnmnt In eja^- slgmlfiesat I© ti«lpli®nfll«ad iodifi® 
was 
1x1 aii®tb@r th®*'© was tts»i 13*9 S* (0»05 
io©l®) ®f l®a€ ehleriift, 10#2 g. iQ*Q$ a»l«) ©f i©i6l»©iis«ne, 
aM o.os cl ®qmital0at) of fli©,«^llitMm is 1|5 ul# -of 
TbM ip@a0ti®a wm woyk«<l tip 1» th® «a» way, and tfeer® 
wa8 ebtaiii#€ 6#3 g*i ©p T3^ yi«M ba®®d m. tli® reiteti®®. giwan^ 
and again tto ©ther ©rgaaeltai pi»©4ttet wm fomii present, 
lediaiolmtieB of iB®tallie most protoatol® 
jie«baalsa^ f®r tto®' »'#a«ti©n mter e#n,sid®i»ati©n InTolf®® 
metmllie l®ai. m® an iat«ipffi®<llat«* ®iis f®a?»alatiom is s'l^-
forted by tli« ©feservatleii^ tlaat in the e®s« @f tli« alkyl mm-* 
pemds bXaok l«ad is feiroe-t and thtn r#dis®©l'r©® m» reit®ti©ii 
py©e®tds« with th® pfeesyl tms iis 1®s8 %mf t® s®©, 
beeaias® this ©©mpotm*! is insoluble ia eo tliat a dens® 
wMt# ppecipitat# is always presemt* m ©xptrimeiit bearing 
©» this p®i»t was p®rf#y®®d, f© 11 •! g# CO»0l|. »®1®) $f l®ad 
ehlefid® in 30 ml# of etb^ r, itii?r«d and e®©l«d at *10® ia 
?6 
ieo-«alt, thet»« wm aMtd.O.OQ u&l® (2 @qtttiral#nts) of 
plieai-llitMtm In 76 ml. ©f Bfh&r* ®ils gives a pfepai'atioa 
wMefe ia dip&enjllead, a» will be d®septb®d below.,. 
Color feet. I wai a®g,ativ©, Bae yellow aimt«r® was now 
f®flisc®«l foi» ©n# b©w t© pr©eiplt;st« isetalli© lead* fh@ 
resmlt finalli* was a blaek smspeasi©n la a dark toewn liQmld* 
fo this alxtw#* at wmm temperatwe# was added 0»0lj. nel© fl 
©qmivalent) mm of phesayllitMim and 0*0l|. aole, plus 10%, ©f 
iodob®iiB«ii«, and. stirring wm c®atijnm®d# Sj® mixtmi*© beeaffle 
whit®, eM e©iigld«pftbl® i»©,fltixiii^ Altfe««gli sum® 
gufrnj r«aain«d and apparently not all th® lead digs®lv«<i, 
hydrolysis and working mp of tli« p3?©diiet gaf# l6«2 g# of 
t®ti»aplienyll#ad C"78^ ba®t€ oa tlae r©metio& afeoire, or essentially 
the aaffls yieli a® when th© pTOpai*ati©a was «a»i®i omt 
«lii*®etly| • 
fbis ©x^eFiment was in ftgF®©»ent witb tb.« results of 
©ilaaii and Fwrioms ©xp®rii»®nt0 fej Ioeli®®lik®f 
had als® i®noiistfftte€ that i»tallie lead as smeli (i# ®», not 
n@e®ssa2*ily prepsLr»d by fcli© d#0o^osit£©ii of InteraisdiateB 
foi»»d fp©B l«ad ehlnrld®.) womli r«aet with ptonyllitbim, 
iiueh more rtadilj in tli« pp«se»oe of a plieuyl halid© than 
al©n®« F©r th® prepai'atiea of tla® @yffl»®tFi©al R||_?'b &owp©\m&s 
this latter »®tliod @mm&. t© b# ®f littl® praetieal intewstt 
^^%7Trialala«^a and K# A.* lo«liesfek©'r, mw* Ofoahgla«i 
8, 1831 ci936) ,£"£• <1939)17^ 
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tout It wa® ceasidered possible that studies ei^loi'ing lead 
powder aad iiging diffarent orgaaie fadieals is th® llii 
p©md and in the iodo c^i^jeiaid aiglst tte©w smm li^t on tli« 
nutvspm et tb© f#&eti©ii|. and aigjit also 0#rf« t© indloat# 
ifti»th«i* tfei® w©ttld b» a pi?&etieal wtbod of preparation of 
0#fflp©mdfi of the %jpe Igl'gfb dli»«©tl|' frmm l#ad. Sucli r®" 
aetioa# had not fe«®a r®f©ipt«d preTi@u83.|'* 
R^aetioa ®f pliegrllitliiiim with lead powder in th« 
pr#®®no# of attel iodide•**f© g» co#05 g* atom) of lead 
»®tal p©wd«r (*®tals Biiintegratiisg 0®## llisalitth, I®w 
J«rs#y, IP 2Q$t I«ot I@» llfT-F) stirrtd TigorTOsly is 5© ai* 
of dry «th@r# tfeer# wat added IS»6 g» fO«10 »1®) ©f tthjl 
iodid«, aad tb® Eixtur# was r©flm®d for me h©«r# ffe«r« was 
310 Tifiljl© of reaction# aad th# lead apparentlj 
r®imiii«d imaltftred# A s©lmti©a of O»10 »©1# of phe:^llitMm 
in 98 »1» ©f «tto.fir wm timn added rapidly t© tfe® refluxiag 
s«ltiti©a* A ^it® el©ttdiii«»« dewloped, whieh gme waj 
QWi^klj t© a blaek »wsp#iasi©nt a»d h#at was #v@lir®d# Stirrimg 
and r®fli«iiig w#r« #©»tiiim@d for i&m feoua*®. G©l©r f®st 
was new ii«gati¥#. fli® wm e©0l«d ia ie« tnd la|^dr©ly«®d 
hj additi®a ©f wat#r. fbe whel# mixtw# was filt®r«d witli 
smeti©tt» fli®r» r«imin®d ©a tb» filter lt.«l g» ©f tolaek lead# 
®tSi@r iajer of tli® filtrat# was s^parattd and dried* and 
th.« @th«r distilled, mer# r®M6iii#d 15#7 !• ©f |f©ll@w ©il. 
An att®apt mm iad« to distill thie oil tlxp©«gli a 10-©m« 
figrftam eoltMa. At 35-5® <15 »•) th^re wm ©htaiii«d ab®«t 
?0 
0»5 of ©tjaylbemta®, l»l|.97?jt torm@& p3?«smably b|r 
reaetiea ef witb. tli® «t%3. iodl€©* Distilla*-
tlea was eontiamtd at $ *• pressure, but little ilstillat# 
passed OTef# • aa4 finttilf' at a p©t ©f 180-1^® 
©xteasiY® 4©e©i«p©siti©a btgan t©' ©eew, witli d«positi«n of a, 
lead Biprop ®ii the, flask. ®ie b# p**s iaf®l¥©i as?«i fetra-
®tliyll®ad,t 68® C5 a«*,ls tyittli|'lp1a«iifll©aai 126® (6 iai«)| 
dl#tls^|"mtpli®ayll«ad, 1?6® d* (Q i««|| • #tj^ltriph.®b^ll®a<l, 
©®lld, »• p« i»t-dlstillabl®'WitlKimt i«©©iaposit£©a 
aeeordiag t© ©w ©^eri«jae®» fbe result therefore iadieattd 
the present® ©f iletbfldlphei^llead, and tia# abatu©# of tetra-
©tl^ll«ad» 
fli# «a5>©rJjBtiit was i»©p©at©i» la tlie sneeiid trial, th# 
r«sldi«© of matt&oktd l«&d pnwdtr weigiitd ©i^y 1.8 g.# ant 
tM residual @11 fr©E tb® ®tli«r wei^®i 18»2 g» It was dis­
tilled tM® timt fr©a a swll flask with a© ®©lmm« ©r®a 
md®r tiimm eenditioni distillatioa was tr#«bl®a®iB®i aM 
®3:t«iisi¥® d©e©if>®»iti©n osew3?®d* Qalj ©at dr®p of mt«i»ial 
eerrespoadiaag t© ©tfeylb^msea# wm« ©btaiatdt aM 8*2 g« ©f 
c.©lerl«®« litiaidj' belling at lf7-185® C5 »*) wa» ©btaiii®d in 
two fraetions, l«6l72 siad l«6l88 r«s|>#«tit«l|r» Aml> 
0alod* f©3? cgi^fb(c^hg >|s fb, 
l}4*3* ^mdi jb, ^Ebi® material was tli«r®f©r® larg©l|' 
diatb^-ldiphei^llead (ermd© yield, 39%}» tsli® b» p. .aat 
aaalysis. ffe# d«e©a^®sitioa dwiag distlilatioat ta,©w®v©r, , 
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a elean sepaapatloa. of th© ppodtiots Iffip-osslbl®# This 
decoa^sosltion has h@eii noted 
Igaetim of pheny.llithim with Itad gowdey, ia th# 
pmBmm of g,»iod©te,Xu#n®.»m»Po3? a stmdy ef igl»g?b eoiapemds# 
wher® B ia to he an aryl gr©iapf. th® awribtr of ohoie®s of !• 
whish eaa b@ iiad« »© that- separatlea ©f th# predwts will 
0©iieelirablj b@ posaibl# is ®»all# If it is an all^l gp©ai> 
larger than ^tli^l ©a? fethylp th© ppoduets will b# oil® whieh 
aeeording t® the iiteratw® eaaaot be distilled witbomt d®-
eoi^ositioE,# aad ®iip showed that ®rm in th® cat® 
wher© I« was «thyl a g©©d ©©paratiea c©mld not be obtained. 
If f®r 1« «ii©th®r arjl radieal should b® choteni it w©uld b@ 
•xpeeted that all th® pr©d«.eta wottld b# s@lid®4 Fiwthei*»p«, 
it id,ght b® aatieipattd tiat in smeh a eaie halog«ii»Mtal 
inter©©av®r»i©ii and di»plae©»#at rmctima w©mld l®ad t© bad 
mixtwes <&mn if th® primarj i»®a@tioii should proceed as de­
sired* I#ve2»th®l©®.® th® ®3sp©riB»at was tri«d» T& 10#i|. g» 
10.05 g» at©») ®f th© l«ad powder., stirred in $0 al* of ©ther, 
ther® wm add«d 21#Q g* (0.10 i»l©l of j^i®dot©lm®ii®# and th« 
adxtur# was ri>flm#d. 1® appatr«nt a©ti®a oeewpr#d# Ho th® 
r»fli33cing s®lmti©a th«r« was added 0.10 ®@1® &t pheayllithiw 
in 9l|. »!• of ether, aad refluxing was eontimed for 1.5 howrs» 
A whit® preeipitat® for«®d, ia addition t© th# blaek l#ad» 
'l^ller and P. Pfeiffer, !»•» IS# 2l}4l (1916). 
S, Soddard and W* Qijddard, £• Oh^m* So.e«« 121^ 
l|.82 C1922). 
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eoBpomds C®# g*, Is milk® that of 
al^l gi'cjups# To 20*8 g» (0*10 g. ato®, exeeas) ©f l«a<l 
powier and ll|.#l g, (0*10 iml%} af Btthfl iodid® la refluximg 
ether tlser®. was. addtd, orer a period ©f twenty »iaut®s, 0.10 
Bj®le #f phemi-llitliitai in. #tli©r* Tim appeayane® ©f tb@ 
aetien was th# sa» as in the mxpeyixmm%& InvolTing ©thjl 
iodid®# The mixtm»« was etoled in io© aM li|'di'@lyze<l. Fil*' 
tFation l®ft a partly wMta ^«si4tt©, iniiestiug ttm pr@s«ne® 
of tetraphenyllead. fbii p#siiue. was ©:Eti»aet©d with ehlor©* 
t&vMt leaving 15*0 g* ©f «iiir®a$tt4 lead, and th# Qhlomt&rm 
was distilled-©ff to leai*# 3*0 g. (23^# ealealated on the 
basi® ©f the -pkmnjl gi?®mp® pr«s#iit in thm plienyllitMrn) of 
t®t^apfe«i^ll«ad, a. p# 226»8®t iientifitd hf 'mixed si. p. with 
an a^jtheatic sp«ei»©ii» .Presunablf this amm.t of tetrapheai'l'* 
lead eamot b# dm« t© a ipeaetien liif©lfiag only l®«d end 
pli®iifllltM«Si s4»®« mehmlakm^^ ototainsd ©wly a $% yield of 
tetrapheayllesd fi»©m plitayllitliim and Itad powder in 185 
li©iai?® &t f#OBi t®sp«rat«re# fb# residue fr^ai the tther layer 
yielded ato©ut 2 g« ©f t©ltt«ia®, 1 g. ©f distillat® boiling 
indefinitely up to 100® (5 *•)» an^ 1 g* ®f reaidw® in thB 
pot* fhis r«a®ti©n apparently proe®ed«d t© gif# maijaly 
t®triip1a«nyll©ad and tolu©a« (by oompling)^ plus a ©mall 
mD-mt ©f i»|5iyup# volatile l«ad co^oands. It is iiotewortlgr 
tbat in tb® two renetions ifiT®lvlng «tbyl iodid# (abov«) 
tb®r« was n© ®vid#ne® of t#trapb«i^ll®adg alttooiagb it was 
BZ 
®©wglit tor* fh® ®iagg«sti©ia is that th® ustitfl group baliavtd 
TOj?® lik« th« £»tolyl than lik® tfe# ©tlh^l gp©«p f«xe©pt f&r 
the 0©upliBg f*©ftCtioii)« 
?gtpaTatitn ef t«ti'a*p*4ig#tliylaBAia0phmTllftaA«*»!ailB 
e®*p0imd wai d«sir#d for me in smm of ©w «3cp©ri»nt»« It 
had been pi»®par®d by th® r«aetioa 
l|--I-<CIH3)gie^^U • 2FbClg » 
ZE-(OH3Jg!IO£l^J7l^Pb + Pb + indOl 
In 1J% yield. It® BfnthmiB by th® i»#&©ti©n 
3 i-{CH3)2ie4ii|^u 4. Pbcig + > 
/E-(OH3)gBOgI^_7l^Pb t 2U01 f U1 
was new iisf-estigattd# Tii® £*ledodiffi«t!lijlaiillin» wa® pF#psF®d 
by halog«a»M@tal iiit®rte©air®rsi@ii b®tw®«a iod©b#n»iin@ and £-
117 
aiffi#tliyl&ala©ph«Myllittoii2a ' • 
To 11,1 g. CO«Ol|. »1#) ®f lead ehlerld# aM 9.9 g# {©•Ol|-
w©l«) ©f 3|-lod©diB0tl3ylaiilllii# in 30 b1, ©f ®tli®r th#3?« was 
added at r®©® tea^eratwt, with stirring^ a ®oluti@ii of 0.12 
i3©l® ®f £*dl»«tliyla«in©phei^llitMim la 113 »1* of #th®r» 
mw a ptried ©f thtety »ii«jit®s» A tp&msitiat ytllow e®lo^, 
f©llc>wed by ft d®ep bi?©wa, app@ai»8d dwisg th© addition of tli® 
first portions ®f tb® ©i?gaa®litliiwa s#lmtien« fhast e©l©r» 
gate- way to & gr«®niih gray im% tb# d®ns# hl&Qk of precipitated 
SilBan and U J. Qhm* Se.g>» M* 2?67 
(1950), 
03 
lead). fl3« mlxtwe was stirred ©n© liour at ro©ia t®!^®i»ati3r«i 
then refl«x«d f©r two lioiirs# It was eeoled In Ic® and 
toydrolyaed by addition of a»o»iim ehlorid® solution, and th© 
precipitated aaterlal was filtered ©mt wltb siMStion. ftol.s 
grayisla-wMt# powder, weiglit 15 g«# was ©xtraeted with ohlor®-
for® in & Soxlil®t extractor f@r tw«iitj-f©w toowrs. lemoval 
®f th© e|jl©r©f©r«i frem the ©xtraet left a patty grayish s®lid, 
which wai not o©^l®t®ly seluhlt la bensen© wh®a crjstalllza-
ti@n was attai^ttd. It was thertf©r® washed twic© by deeanta-
ti®n with boiling petr©l©wai «ther |b« p., 60-70®). l&st ©f 
th« o®l©r passtd iat® th# p«tr©l@uffi ©ther, aM a n««rly whit# 
powder, 8«l|. g«, r®ffli.iii®di, This now dissolved in ml, of 
hot b®ns«R«» and WRS b®il«d with ehareoal aM filtered, FTE 
th® hot filtrate th®r« wai added 100 ml. of the p®tr®l®iiB 
#th@r# Oeoling yielded l|.»7 g» ©f whit® crystals, »• p. 1%-
189*^. A ®®c®nd er©p wsi takeat weighing 0»7 g* a»d hafing 
th® samt Bstltiag point# Bi® total yield was 20;^* Kie original 
#th©r lay©r was w®rk®d mp ai msual, and g&m a dark browa 
re®ldm®, whieh was treated with p#trol«m ©ther Cb# 6o» 
70®) t© remotB any of the lead oompomd present. About 1 g. 
of erud© t@tra-£»diii®thylaBlnofh#n,yll®ad precipitated and was 
filtered ©tit. On rwor&l of th# solvent there now remained a 
dark brown liquid r«sldii® centaiaing m l«ad, probably dt» 
me thylaBiliii« « 
in a g®e®iiLd ®^erlm@nt th© reset ion waa ©arrl®d out ai 
aboire, with th© saii» amoants of startijog materials, but th® 
% 
reflTixii^ tl»i was extended to 5*5 hows. Ba® residue after 
lijdr©lysia (16 g^) wasi in tMs Q&ae, glren a pre-extraction. 
with p®tr©letm ©ther ih» p.# 60-70®) for six h®urs ia a 
Soxhl«t extraetor* in order if poaslbl® t© remove tb® colored 
imptirlty wMeh had eamsed tr#ubl« before • from th® petrolem 
ether extracts ther© erystallized a f®w tmths of ,a gram of 
j®llow «lileh w«re imptir® produeti, a. p« 1.65-190®-' 
®i« chloroform ©xtraetion was then p#rfor35»di. but ther© waa 
still yellow color pr«s«nt» fh« solid fro® the chloro­
form was wash«d with petroleum ®th©r, (b», p«, 60-70®)# th«a 
erystalliz«d from b@M«n0-p®tr®l®m «th©r to giir® 7,i|. g« 
(27^') of t®tra-£-diBi®thylai»i3a@ph®i^ll®ad» »• p» 189-191®* as 
bofor®, th® original ether layer was found to contain a 
littla ii5>ur« produot, not enough to Justify piH»ification* 
Si®i# «xp©ri»®nts indieated a proa#d«re whioh was.tried 
and fovmd to b® sttitabl® for the preparation of tetra-£-
difflethylaminophenyllead in good yitld on thii seal®, 
Appar«ntly th® rtaetion was ¥«ry slow, and the erud® product 
was e®ntaalnat«i with di»thylaailia® and with saiall aiBomts 
of a yellowish i^wity, not wery solubl© in b©n2«n«, whieh 
interf©r«d with th# piirifieation* (This latter la^iirlty was 
probably related t© th® diarylload coi^omd whos® «xist«no« 
i» indicated by ©xperintnts desoribtd b#low.) The following 
procedure was therefor® adopted! A ffiixtur® of 11*1 g» (0»0if 
ffl©l«) of lead ehlorid# and 10#9 g. (0*04 wl® pl«-8 10^) £-
i©dodl»ithyla»llin« was stirred and h®at#d to reflwxing in a 
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flask whll« 0»12 »©1© of £-dimetl:^laBinopli©ii7l'» 
litlilm in 110 ffil# of ttlier was add®*! ovtr- a period of 1#5 
how* fhe e©l©r'> wiileh was verf dark as addition proceeded, 
llglit®ii«d at tfe.® #nd of th® addition* Itfltaxing wag c®iitiau®d 
for tw©iity-f©tjr hours• Solor f«®t was still posltiv®, 
altli©«gfe w«ak# The aixtur® was 0®©l®d and peurtd into ie« 
water• ttt pr©elpitat® was filtered out and th® filtrat® 
Cineltidliig th« ether layer) discarded, ffe® r®8idm®, aft«r 
standing on filter paper for two howta, was washed one# hj 
d©cantati©n. with 95^ ©tha®»l Cf©r reaoTal ©f water), tbsn 
©ne# by th© BBxm proe®dwe with p®trol®m ©ther (b.'p., 6o-
70®) (for refficval of residtml aiiines and ®f the c©l©r®d im-
pwity). fh® 30 g» ©f whitish powder remaining wa® dlss©lT©d 
in 300 ml, ©f b#n3i®n«| b©il®d with ehareoal, and filtered# To 
th® hot filtrat® ther® was added 500 ml. ©f warm petrol®m 
©th®r (b» p.t 60-70®)• Sie s^liatien was eooled, finally in 
th® refrigeratort aM th© erystals w®r® filtered out and 
wa®h@d with th© petr©l#ti» «th®r. fh® yl®ld was 17-it. g« (63^) 
©f soft whit® ii®edl#®» p. 187-9®. S&led# for 
30a* Pemds Pb, 2^*9* 
This la a h«t#r©g®ii#©tis r©ft<sti©nf and quit® slow, as 
th©s« and ©th«r ©xp^rlaent® d#»©nstrat©t It womld b« ®xp»et®d 
that for larger batches th® tin® would b® maeh iner©a®®i» 
ffiils was f®md te b® th® eas®. A preparation was earrled out 
using th® &mm proeedtare ai aboT® but starting from i|.5#9 g* 
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(0.165 i»l®} of lead and g# (0*165 Ml®) of 
£«i©d©dlii®tl:g'laniXiiie- in 130 «!• @f mther, and &Mtag 0«l|.95 
»1« of la Ij-fS ml» of 
®j.© pifoiwet, ftfter workiag ix^ 'm litfopo# w®lgh«t 2$m6 g$ • 
(23^ 3rl#W)» fo ototaia a gooi ji#M fr®a a toatoli of tMg 
sia® wowlt prolj&blj roqmiy# s®T©pal day»» rtfluxlag. 
of t«ty.a»p*dljBetliyl.aaiiB0pfa.®iiyll#&i tety&» 
i»tMotliAe**«*fet]^g»i3*tAreetterlaBiia©p|aiiaylleft€ is solmbl® !»• 
ael^# sttoh .as fay^oo'laloFie meMf mn4 e-m h» pr®elpitat#d m» 
•eliangei after^ short perioi® -of tfiat by • Qa standing 
ia tho aeit solution, h©w«ir®r# it A way was 
soiagiit ia whieh tfeds aiiia©-l#gd eo»pomd eouM .Is® comverto^ 
to salts wMeli womM %• solmbl# ia wmt®T at a pH olosor to 
7#0, in ©ri.m t© awii tM® aeii olftamg®# S'iae« .fuaternary 
•aiiBiomim hyd3?oxld«s a3?« styoisg hmm$ th®^ s&ltt with th® 
cmsmm strong t.eidl» would h# «xp®ot«d to givo soarly »©utpal 
©olution©*, Sit |>i»®pgiration ef a »thiodid® of t®tr&-£-
dS»etfeylamlii©fh®iijI,l#a€ wa® tb®r©for# uad«x*tak#ii.,, ^, M©tl^l 
iodid© i»#ft.©tod rti)i41f with this eoi^omd# ant ia no ©as« was 
thore a»y difficulti' with this part ®f th« pr®|jarati®ii» fh® 
difficulty ai»o®« frm th® prmemam of .fow tortinry aMiao 
^omps i» this iaol«eule» It w&m difficult to ohtain a produot 
analyzing for th® t#ti?ita©thi6aid©, appai»®atly hooaut® whoa 
Bmm of th® ttrtiarj mlno group® had h®#m mmert^df, th© 
wlocml® b#eaiB« ®® strongly polw that it pfocipitatod fpo» 
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©ygaaie and was ttot fr©» tl» fleli ©f 
aetloa of tim i©4id«« ft.© adept lea of ratii#]? 4ra®tie 
©mditiona fiaally gmm th» i#slr©<i prodmet. 
In th.# first $mQ g* |®»©si) ©f astl^l 
i®dM® la 25 sil* of'feeasdn# was added t© 3*l|. g« CO,005 TOJ#) 
of t©tfa*'j|"^dii»tl^lijaiii®pli«i^ll©a.A ia. 2S JbI* ©f b@aa®B©, ant 
th.® ©elmtioa, ws« stirred aad reflaxed tm ©n« Immm The. 
wMt@ preeifitat®-wai filt@r«d ©mt aM reejpi-stalliaed fr©» 
sietliamol, t© gl're 1#3 g* ©f wMt© eyfatals# m# p» 
Mxsi ». f# witb tfe.© • 0t'ai»tlag naterlalf 185-19^®! m* p. ©f 
til® start,Ing natisritl# 1,S9*193.*^* proiwt# insolubl® In 
li©t to«s2«»® and efyitalliiRbl© fmm »i®tlj.aB0lj| ol>irl©ufly wan 
aot Bt&ttng nmtarial* Tb® p« 4®t®rmlaftti©iis wer® thero-
fw® tak#a as iadleatli^ that tli# p?®duet t© gl¥© 
starting naterial to#!©* tM a. p# of tli© latter. 
AB&X* ©stlsA# f®f If l|.0*.l|.# P&undi 1,> 32#3* 
ft©ii tb« %&nzm^ filtrate, ©a staadlag, mm solii pr«eifl-
tatedt iatlcatlag that tlie tiat ailowti tm reaction hfti been 
tm Bhrnt* 
In mothm ©xpwii^nt tli© reaisti#!! was earrled ®ut to a 
50s50 b®M®ii®-»!®tliaiiol ffllxttii*#t with six h©ii3M» rtfltaing 
fellowtd to J sixteea hows*' itaadiog at r©o» t©B#©rat^»©« Eh,® 
yl©M w»8 2*$ g* ©f yeerystftllli®# aattrlal trmm 3#ii. g* ef 
t«tfm-£-dtiffl®tl3|-laiBiiu&fl»iigfl1l#ai* Th® »• p* was ai l5®for«» 
Anal.# F©tmii It 2l»6» 
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lodid®. Hot flltratlm aow l,®ft littl® r#aidm®* 
•tlie filtf.at® ©a, ©0(0liiig' yl«ld#d a s©e©iii, erop of 7.9 g# of 
pw© wliite'erystals*' ffe#, total yield was thiis 13«2 g# i$3% 
oal©ulat@d fvom tM. t«ti»a-£-dla®thylaiilii®pli«nyll#ftd)« Botli 
or©p® wil.t®d at lit-lif®# Anal* F®md.s Ftot et*©p, I» k^»7$ 
momd ei»©p, I# l|.0»0« 
' Ssi® WitsrlAl was aeltibl© i» w&tm ©3? in e©ld' m©thaii®l 
t© 'th# extent ®f Q*5 8* 2.00 ial« ©f at rmm 
teapayatwj?#*. aad 0#»wlmt »?• selubl® la either ®©lT#nt, 
It, W6§ solmfel®, i» and iii®©iutol# la beagta®: 
Of 'etbdr. .©i# s&ti«Pat@d sol«ti©ii fead pS 7*$• On 
ttandiag t&w a wmtfa It gam m pr«eipltat«, and the pH p&sm 
0nly t© &mlm . . . 
Qf tMs ttaterial* a saiisl® was smto»ltt®d te Br# Jeaatliaii 
!.• Hartw®ll, of tM lational Instltat®# of Healtli, for t&Btlng 
against mmm ©»©©»# fli# following l#tt«y fr®a &»• Hartw#!! 
t® fmf0Bs&r Qilmn mnt&inB a prelialnarj report ©f th® 
r®a»ltsi 
Atagust 17, 1950 
Fr©f©®8@r Hear J SiSLia&m 
Iowa Stat# 0©ll«g@ pf 
Agrieultw# and m&hmio Arts 
Ifflts, Iowa 
fmtms&p Mlmmi 
X m s.@rry s© imch ttw> tiaa «lap«®d stae# your 
letter ©f Jid.y lltbi r«tmest.iiig iaf@r»a.ti©a ©a jom 
orgida©l®ad tomt I haf© b@«ii ®» a rather 
#xt«nd#d irae»ti©a« 
®b.» eoi^Qttod was injeettd sttbemtaneotislj in a 
dos® C75 'Sig* per kg# b©dj weight) wM$li killed lialf 
til® saafeeam-btafiiig mlm, yet i» damagt was ©bttrTed 
in tfe® t«s®i»a« Th® elides have aot eoii# tbrongji jet 
bmt if thmre sto©uld to® ®f tolstolegi© 
daraag® w® will l«t yom kmv* 
la spito of this rtsmlt# it might b# well fof 
ms to stmdy a f®w otliep water^soltibl® ©Fgaae-lead 
e©i^©Tiadii siM® tMs is an iiit©p«stiiig elats of 
e©3i^ ©«adi and m« eaa »©t draw ©©mlusions from oa© 
©f @ ela®8« 
With b#at r«gapdg#. 
MlnmT&Xj jQmSf 
/&/ ^"©iSittliaii L» Hartwftll 
latieaal Iaitit«t®s of Health 
B#tli®sdaii 
Studies on th© mtw# and, ipeaetieiie of tylpliftiglle&d*litliiii» 
ta ethjs 
In the mvtrsm of ®xp©ris»at8 on yeaeticm® of th® t|fp« 
ddgeyibsd abo^e, s©»® #^®j?i»i®iit» w®y# p®3pfo»«d ia wbieli 
l®ad ehlorid® ia ©tfe®i» was tr#at©£i with pli«yllith.lm at l®w 
t@i^®ratw®s.# It was fotsad tMt uadei* th®s« e©aditi®iii d©« 
cofflpositioa ©f the iiitem#diate did mot oeciii?, aad m iMtallio 
l#ad was ps»©dttc©d. lastaad# tli# r#aeti« p3?oet«d#d sim^fixlf 
t© f©m ti'ipfe.0iijll@ad-litMim» laaiiig tter## squiTmleots of th.0 
orgaaelitliitisi' eeupomd* 
SG^l^U PbSlg > {^W^}^fhU 4. 2UQ1 
Bmh. a i»©a,tti©3a imd b®®n attgg#st©d pi»#'ri«5(mBl3r^, but mf 
«;^0ri»i®.ntal d«t&il# *®r« lacking. Sin©# tMn ®.pp«aa?«d t© b# 
a promising approfteh t© tb® pr©papati@s ©f m0:paa®trieal 
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©rgaanlsai e©ii5©tiD.is dJjptetly fT&m lead «lilorid©f. itiirtifiga-
ti©a® of th©' ©©«»«© of feb© remetioa w#r# md©i»tftk©a» lat®!? 
it was applied for th®' ©pithesis of sea# ©rgaB©l#ad c®i^©tBid» 
of int#i*©st to tti« 
gr^'paratiea ©f teriplieayllead-litM^m la ©tlwr#»»flie 
,wiiiji»iwi«t I iiiiMiiWwwiwwwNr nnmniiw wtwiiiwiiiiiwiiiiwiiliiwiir 
g&mrsl p?©e®<lti]p« wMela mm iis«i fof • th# pr®p&pftti©a of %i»i* 
ph«»yll«at-»litfeiw 013, a 0»0^ »1« seal© was as follows i ®i« 
pbtaflliiMtaa «©lttti@a# aljotit 1 1, was prep®x»«d as degei?i1»®d 
atoo¥#t iat® & aalilsrated drepplag fmiiel» a»d 
tityatsd to dtterffldtt# it» str^sgtk. Bi« ©alemlat®d folvsm of 
tMs s©luti®a mmm&f t@ gift f •Ig© ml® ©f pJaeayllithitia 
was added drtpwls®, of#i' a period ©f aMttt ©at bomr, t® 11«1^ 
g# CO»Ol|. »1«) ®f lead eW.0'i*ld« in 30 wl# ©f ©th®? ia a 
tte*e-i»ek flmsk. fh# ©pefatioaa w«r» of e©aps# c®3?fi«d ©tat 
imdtr alty©g®ii* PwoP'iiig th® additi^a the «ixtiir« was e©©l©d 
ia aa l<s«*salt fentli whosp t@i^ #ratwi»« was tept a©aF -10®. 
Iteliaaieal stirFiag wa.i eipl#f®d, and again it slioald b® 
meatioaed that ©ffiei#at itirring Is &m ©f th# aost lmp®a»taat 
P©iats ia tilt t®elmlt^#t fiie stiwer blad® mist fit tfe.® 
flask clossly, ©tberwls® th© -wmrf d«as® lead QhlmM^ mmlj 
mllmtB ©a th® bottom of tto.® flask and th® ri®ft«ti®a pi?®©##ds 
iri-'egmla^ly. fh® noat sffieiaat type ©f st^iiPi'®!* for aiwsli 
wo3?k, from tiM »@©lj«ai0al peiat <^f view is tb® H®i'sW>erg tjpt# 
ta the»® ®tii»r®i»0f thm blade® ar® sad# fp®® laetal 
wir## amd tb® us® ©t tto® a«tal alwaj® iati*©dme«s s®b» 
taiatji^ ©specially wl»a uamsual rmaulta ar® obtaia#d frmm tto,® 
92 
©agjdrlntnt# it is probably best, ia geasral, t® 
«iipl©y a glai® atirrw of fcb# typ« teseribtd abef© <«* g#. Am 
Glass e©# stlvmTf #atal©g amb«r 82l|,S)# 
Eh© ph©3a©m««m wMcli oee*3j»t»«4 «it»iug tb® aMiti^a of th© 
pliettyllitMim ir®r« a« fellewsj first f«w ml* a® 
vislbl© #ff®et* WitMB m sli@j»t ttmej, a j®llm ml&w 
d0v®lop«i. 4®®p©b«4 t@ a teigbt ©yang#-y®ll@w, Bai# @©l©i»., 
whidli if b®3.i©v#i t© iaaieat® difb#iiyll®itd^ liierta««t ia 
aii»mt up t® tw0 #iiiiifal®B.ts of plienyllitliim if tto@ lattw 
wa® aM®d slewly ©a®«gli s© tbat it ©eiiia r®aet as If 
at any tiia# the pfetn^llltMiiii was adi.®S «eh fast#3? thm 
iadlieat#i &hm%$ the mlm w®mM 41»afF#aiP a»i th»n wm&pp&B3t 
whm aMlti©s was sl©w©4# Selor f#tt ter rtaetivt 
oi*gti»»©tftllie e@mp®wi4s r#itain©4 mgmtltm t© al>®mt 0*110 
®el0 ©f pli«iiyllitljii»« Betw««a O#il0 ami 0»120 »!• thm 
ytllow ©@l®y diiapp®ar©A aa^ di€ net pcmffe^f m4, at tht 
saMS tiai® e©l©i* f«gt I b«ea®® pesitii'®# fh® final sAxtw® ' 
eentaiaei a h.e&wj, grtyiab-wliit® pf©«itpit&t« C»®t felaek) in a 
light yellowisli selution, an.4 a® triplienylleat-
litMuffi* ®i#s# pliemiitaa wo2»6 ©eafipa«d ©si»©ftally ia at 
least f©\a? different twib^ and »©!•« ©b»«^#€ la g®mvBl %n 
tmrnrrnvm other ejcperiwats* 
©lis pi»#p-8i»ati©a was r©p#at®4 mMj ti»s» f©r variemt 
studi®si! msijptg qwatiti®® of l©aA ehloFld® up t# 0»1 laol®# 
1ms Tip t© this els® caw®#4 m ti?®ubl@ if stiwiag, and. eoeling 
w#r# «ffiei«at» If hijwwer, dm# te li««t of r#»ett©n or t® 
any oth@i* eaus®^ tli# intemiil tsiipfti'atui?# ^©s® locally MMih, 
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is, however, eh&rmt&piBtic, a»d it is useful «i a swans of 
ldeiitifieati©ii» Fr@im th« extracts of the®® preparations 
tb© ether was reaao¥®d, and p«tr©lewi ®th®r {b» p% 60-70®) was 
added to preoipitat® traee® ©f teti»aph©i^ll®ad or h©»ph®Myl-
dil®ad. Ooimoiily, ti»ae<i® ©f tatraphenyllead wer® present in 
th« pr«paratl©»s # Hexaphen^ldilead was msmally noted only la 
eas®® where r#aeti©n of the trlpheayllead-llthitam with the 
alkyl halld#, for iMtane®, had b«®ii indeB^sltt® (s®® to®l©w, 
OTider "Hydrolysis^'!# 
Preparatloa of trigh»iiylb®iigFll®ad»—'Bengyl 0hl©rid« wa® 
the reagent usually ©ffipl©y#d for th# charaeterization. of th® 
triphenyllead-llthima pr®pajratl©as• ®plph«iiyll#ad-lithi«ja 
was pr®par«d, as deterlh©d sb©¥©, by adtltlea of 0»120 mol# 
of phtn^llithiwa is 115 »!• of #th#r t© ll.l g# CO#Ol}. 'hjoI®) 
of l©ad ehlorid# in 30 »!• «»f ^ther at -lO®* this prepa-
ratioa th©r« was theii added 6»1 g» CO«Oi|. ii»lt plus 20%) ©f r«-
dlstilltd bensyl ohlorid© in 50 lal# ©f ©ther, atill In tb® 
©©Id. ffa.#r© was littl® heating effect, fh© mixtur® mm 
stirr®d for fift«®a lalnmt#! im th« eold and th®h refluxed for 
l.,5 hows# gray apftearane© of the pr#eipitmte ga-^© way 
t& th# d«ad-white eelor ©f lithium ehlorid®# fh® mixture was 
c®ol®d in io«-salt and hydr©lyz«d by slow addition of cold 
saturatfid afueoms mmoulvm ehlorid® solttti©a» fh# hydr©lysi© 
left only trae®s of solid, aot enough t® requir® filtration# 
fh® #ther layer was separated, washed with water, mA dri#d 
©n i:a»i®rit«# fh© eth®r was reao'red #n a water hath, and 
95 
flnallf fey ®¥aciiatl©ii at a watar pimi) at rmm 
fhis left a's#lia ftsMme welgliiag 20#6 wMch was hailed. 
with' 1$) ml. of l3©t 95^ «th«ael# ffe# hot ©xtraet was filtered 
fapldlf aiid thes e©ol®d t© r©om t©fflp©3?atur#, and yielded li|.#7 
g. of triphia|'lt>«iizyll»ad as whit© ©rystals* »• p# 91-
93®} sal»i p» with an amtheatic sf#eiB©a^^^, 91'-'93®| ®# p# 
of th@ rmfmrenm sai^l©! 91*93®« 
^ Sol^ility of fei'iph#ayll#ad«*litbi.tiip la It w©nld 
la S0M eas®s'h®'adf'aiitageetti, im tt®iag th®a® preparations ©f 
tripheiifllead-litMmi If th« solttti©» c©mM he dwsjated off 
the solid retidme ©nd thes added to th© other yeaetaat. Ills# 
m ©Fgianelithiwa soltitlGii# fhis pogsihility, was tested, 
fe-lphmjllead-llthla® wm pmp-mred as ah©¥®, using, 11 •! g» 
Co •oil.'mole I ©f l«ai ehlo^id#, and afte^ th® prep&r&tlGn was 
e©»l^l«t# th® stifria® was.stepped and th© gray-fwhlt# solid 
allowed to s#ttl® &ut» fh& yellowish. sm|ii«raatant liquid was 
d#eaat®i thi^tigh glass wool, mder altrogeajn, into a calitested 
s#partt®ry fijra»«l# 3h« total t@Ii» .was lOlf. »1# Of this# 52 
ml9 (on® half) was rmi into ie© water# fto.er'® was only a 
trae© of red e©l0i*j» and v&rf littl# pr«eipitat«» {®plpb#r^l-
lond-lithliffl on l3^droly®is gif#i» as will be d®®ei?ih®d holow, 
a -foltmliiome ytllow ©y preoipitatoj ao@o®paai®d by 
transloat deep rtd eoloratioui in th# #th«r«| ®ae other 52 
Clil»aii» !• fowa«i and M» L-. Joa#s, £• m* Ghem. 
m-> & ^689 C1933). 
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stability t© tieat at tfe» tyiph«nsrll#a4'»litliim @|ag#e»* 
lh#a thre© ©qmlfal^ata of pheaylllthim bsid b@@ii add«ii ia th& 
mX&; and tt® yellow eolor was no longer pr^geiit, tiae, tri-
•ph®uyll«ad*litMym pr®parati®iig w#re (rath©? mea^eetedlj) 
stabl©-,0a feeatiiig, or at least d«e©s^0s#<l mlj slowly* Ite 
©a® e:^#riai#mt tripli®ii|-ll#ad-lithim mm pr&pm&d a® ab©Te, 
.ia the e©ld# and th® jaiixtijr# was tlien r#fl«x«A for two hours 
wltli stirring* B»r« was m "riiSftol® efeang®, and a© hlmk 
pr#eipitat®. M smthm ea#«» tripbeas^lld&d-litMniE was pre­
pared in etlaer as msmal from 11*1 g# ©f l®ad ©WLorittj^  and t® 
the jpr©parati@ii there mm tli@a adi®d 15© »!• ©f dr|- t©lw®ii®» 
te raia® th« te©ili]^ point* lfe« aixtw® wai nm r«flux#d 
with stirring fer fiT® iiow«, with©mt iritltel# ehange* It wm 
meXM in !©«, and th©r« was sdd®d 6.1 g. (©•Oi}.'- ii©l® pltis 
20^) of henzjl @Wl©rid«# Si# «xp®ri»©fit 'was e©mti»m©d as in 
tlm preparation of trifli«ii^lb#Jisyll«ad. fb« r®tldu« of "black 
lead ©n li^drelysis was filtered ©mt# aad welgbM oalj 0#3 g« 
fto© yi#ld of tv%-ph.mjtbemfllm4. was 13#% g# (65^) • 
HsrdrolTsis of ttm tri'ph#gfll»&d»>litM.im pr#»aratieas.»—«• 
l^dr©lfgis of vari©ii« "r«meti©n aixtares ©btain«d fr@a l«ad 
eM.oridf and pl»E^llithii» at -10®, wh«tb®r at a stag# 
eorr®sp©ndiiig to dipfe«ayll«ad ©r t© tripbettyllead-litMwt 
gaf© a® w#ll»d#fin«d produets» behavior of ®»eli siixtia*®# 
©n hydr©ly»i®» bdwevtr# was ©a tfe© wli©!® reprodiaeibl© and 
distinetife ea©ugli. that it w©wld b« used ©n ommi^xk to giT# 
m. indieation of tin® mmpletemm or tlb« prebabl® ©©urs® of a 
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Adiltloa of raixtm»®s# at tk# dipbtnyllead gt 
at th# tpipb®i:^3.3.®ii€»lttM.TO stag®,, to watef gav# a cepieta® 
pyeelpltate, varying ia eolor f3?©B, j«ll©w t© 0j?ang@« 
©lis preelpltat© m<i©ul>t#dly immg9Mi& mterlal, 
alt&oi^ it wm® ia part oygimie* Burlag th« l^drelysis a 
d,«©p fe3l®©d*i»#d oft®a d®f®l#p#d in th® «thep, or ia 
henz9m wfe«a tMs wm pftstat* this e©3.©i» fadfii rapidly t® 
ytllow# ffe«80 ©rganl© ©xtraets o@ataii»<i stw m®tabl« 
»at©i»ial ©f isuatodTO nat«r®i slmm on' sterag# mmn imder nitr®-
g®ii th^y e®iatii»J«d fof several days t® deposit a solii 
mtmiAl wM@b wm ©riginally wMtisli, but wliioli twaed 
y#llow on ag#lag* At1i«i^ts to work up th©st etiff©y@iit f^ae* 
tisaa gav© msually in th® ©ipganle peopt only #©» h^xmpheujl* 
dil#&d» An mpcpmimnt t# b© d®sei*ib®d totl©*,,. wMcla ijav©lT®d 
l^dFolysla of tM rmetipn pfednet of £-di»i@tl^la3Ein©pli®^l-
lltMm with lend ©lilei^ld®, giires a g®©d '©xft^l® ©f th® ia-
dafiiiit® b&h&rio^ ©f the®# imt©«»ial8« 
Cagto#natl©a ®,»eyim®nta thmrj w&a developed that 
iia tb® t.ripte«yllead-litMa» prt^aratlsas tli#i»® ©xisted aa 
©qullitoiws b«tw#«a di^l3i.eiiyll(iad and plheKyllithim# ©» th# 
©a® btsdf aad triptotayllfta.d-litMw oa tli# ottop# 
(efeHjjjFb t C(,ngid J-—> (BfeHjjjrbU 
Ordinarily diaplae®d towaFd tripbdHyllft&d-llthlWBi# Si# 
r®a©tloas with bensyl ehlopid© and wltla otlier a.1^1 lialid«s 
Ibelow) serrtd to efemr^eteria® tb® tfipfeenyllead-litMu®# 
PhentyllitMtm fortmattly does not r#aet ®xe#©diE^ly rafidly 
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witli i»8t aliyl halld®s» For eharaeterlaatiea of tli« ph.eni'l-^ 
litMmit thi© earbonatl^n reaetiea *as ©i5>l#y#d» 
friphenyllead-lithlm was prepared l>|- additl©n of 0#120 
M>lfi C3 «qmi*ral«nts} of pli«iiyllltMia» ia 112 ml. of ©th®r t© 
11»1 g* CO»C|l|.'iB©l®) ®f lead elalorMe in 30 ml# of at 
•10®* Golor fest wm poaitiv®# aii4 tb® alxtOT® was 
p'ajr-wMt#, 'Witii a© yellow s©li<l resalaiiag# Rry earl)©ii di-* 
exid® -fas mm thm led ever tfe® s@l-ation,, still stirred ia 
the e©ld| f©r fiv® boMrs# Si® «tli«r ©arri«d ®mt by tli© gas 
r®plac®t# The y#ll©w 0©l#ip gradually r®ti»pa®d t© 
til® iiixtw#. Hydrelysin witli le« water gav® tbe aboT@-
meati©n«d yellow pr®eipitat«, and tli© d«®p r«d ©©ler In th# 
®thtr laytr# fh& preeipitat# was fllt®r®d ®mt witli suotiont 
aad^ ttee water layer of tfe® filtrat# wa® s«p&rat«d and washed 
©tit again with ether. fh« edaibliied #th®r layers ir«r© 6:Etra©t®d 
Qnm iwr# with S% sodim liiydr©3cid«, this txtraet was added "to 
th@ pr«vl®w iftque'®ms ®xtraet, and th® -eoiibiaed selutioas wer® 
aeidified with dilute nitric' aeid fwhit® pr»eipltat®| and ®x» 
tra®t«d twie# with eth«r* Bits# «ther #xtr&ets wer® dried oa 
Brierit# a»d th® ®ther wai distilled off, Im&rlm ^*h €• 
8»©w-whltf( erystalsf a# 115*ltl®,. whi«h after erystalli*a-
tioa froa water B»lt®d at 120*121*^| mix«d m, p* with an 
authenti© sptclmea ©f hmaoie aeid| 120-121®. Iftiis Is 0»020 
ffl©l® of benzeie aoid, or yi«ld ealeulated ©a th® eM©imt 
of pheayllithiwia pr«8«nt over tw© «Qiiivil«nt®* A ehdete 
im 
performed In ©metly th® a&m way, gm@ 2.7 g* 
o» tilt sam® basis) ®f ^#aE@l© aeid. 
Ia the first #3cperim®Btf tfee original #tlier layer aft«r 
hydrelysis aiai filtr&tioa wm iri#4 m Srierit® bM distill«4, 
leading 2#0 g« Cll^} - ©f h®»plieayMil®ad» d# 1^^® (Mm tim 
mmsrkB aber® mi®r Wiy4r©lysi»")» fb# solid i»#®idme fr®» 
the byirolyeis was mostly probately $. basi© esr-
b@a&t® of lead, Judglag frm© its #v0luti©a ef earbon diojtid® 
wh#a treated with, dilmt# mitri® aeli# 
lli#a tacaetly thrm ^qmiiraltnts ©f pli©»yllltMnm wur# 
p®r aa©l® of lead ehlorid®, ia tfe« pr#farati©ii of trl* 
ptoen^lltad-lltMao,^ Ooler fist I was peiltlf# ai miwal i» 
tMs ease, Indlefttljag a snail aaomt ®f fr®® pto©iiyllitMm« 
la til© B«3ct e^eriiaeiitj, earl>©»ati©ii wai p©rf©n»d oa a 
preparatl<i» lad# using a» int«rat<iiat« aaomt of pheiiyllitliliasg 
not enough t© &&m0 * p©sltiv® Solor f«st# f© 1X«1 g.. CO*Oi|. 
ffi©l«) ®f lead ehlorid® in 3§ »!• ©f ®th@r tber® was aM#d# at 
-10®, 0«10l|. w$l® C2«6 •qmifal#»t®) ©f pheuyllitMrn. 0©l©r 
f@0t I was a«gattv#t aad »®» y«llow e©l®r r«imiii»€ ia th® 
aixttir#* Cartoen di®xid® gas wa® now passed orer th« e©M 
aelmtion for fiv® to'iars# dwrintg wMeh tli» th# ytllow s©l®r 
dtepeaed# Hydrelysis and working m abov® gaf# 1*3 g* of 
b#nE©ie a0id, ©r bas#d ©a tli« aiaowit CO^OZli, i»le) ©f 
pheayllithium pr«s#iit in of two tqtii'raleats* 
IQl 
An^ eenelusleaa fr®ii fdsults would bt Titlat®d.lf 
it sliomX4 pi»of® that iipliei^Xleai'itsslf-©euM alt© r®a©t 
witJx &&h®n AioiAi© to give b«nz©le a© id* A f©ia'tli @xp®rlB®iit 
was thep#foj'® p®rf#r®®a to tm% this pessibiliti^* fhrnnjl*- ^ 
lithim#'0*080 «©1« (2 «tmival®at®) waa aM#<l t® 11«1 g« C©.Oi^ 
a@l®| of lead eblerid© in 30 ia5.,,®f ©tli©f» G©lor'f®st 1 wms 
a#gatiT#t 'and tb®' idxtw# was bspi^t f#ll©w ia mtoT* ®i® 
e«*b®'nati©» ailA working w«i»« ea»i«4 mt m I# . 
b®si©ie mM j»esiilt©d« ffe.® final extraet l®ft n® 
du# ©a iiattllatioa# 
, Then® rtsults aay smsiaarlEed a» f©3.1®ws s 
Eguiva. %%a issza. %iS2ffl Saia sS. a^soffl 
OBT aola rbClo per nolB foCl„ (Sasil' °Ter 
laslim*) 
fhat i®» ao ^«ii2@l0 aeid iptsulted at tli® dlpfe©n|'l.l«&d ©tag®, 
tout fi»©m ai»wt of fbeayllitliiuiB pF«8#at ®f©i* tw© ©qmifa-
lents totne©!© aeid-wa$ obtained in yi®M®» 
fli® #t«iliteliiffli thmvf »mgg#tt0d atooT® sssea&d t© iadleat® 
thmt in a eas® wh«r® diff®f«nt ajpfl gi»®mp« Imping ateut th# 
San# i©aie w#r« us«d la fowniiig tife® tfi®rjll®ad-litliiw» 
m ttiiiliteium asoug thts® w@ml€ ©eew, and 
carb®iiati®i]i BhmnM gtv® a mlxtme ©f aeiis tme diaeusslea 
part). 5fciii wa« B.lm tested# f© l6»t g# (0»060 »1©) of 
2.6 
3.0 
3.0 
3102 
lead elil©pli« la 50 ©f rnthm ther® was ad<i«il 0»120 ml® 
(2 «t«lTal«iits) of ph®ii|'llitliiOT In 115 ®1* eth©"i', at *10®• 
®ae alxtwi*# hai.tli# afpearane# 0:ip®etad at 'tli® ilph®ayll®ad 
stag®# §@loi» fest I was a®gatlir«« 'Sier® was now added, still 
at *l0^jf' •0#060 »1® ••fl ©tmlvaleat) ©f g-tuljllitMm# 
yellow 6#l®i? ani th# appeayaaet ©f th® mixtup© 
was til® ®aa® i.s a ti*ipMa|'ll®ad**litMw pTrnpm&ti&Um 0as?b®iia*' 
ti@n aai w©i:»kiag up w#i^ e^a^ipled. ©mt as before# Bi® ermi« 
®©idg thm ofetalaM (7 #9 &•) »#lt©d mm a^lO^degr#® rang# In 
tfee ii#igia>©3?l»€>4 ©f 80® • , fii© e©flf>©»ltioa ©f th# iilxtta'# was 
by w ©xidfttlen proeedw© bat®4 oa a »thoi 
pr0¥l®ttsly d®s@rito®€ fr@B tMs lafeoratefy^^^# fti© mixed 
aeids W9T^ boiled for tfer«# lioiirs la 100 idl* ©f 10^ sediiim 
by<ii»@xi4@ ©tatainiag 10 g« of petaBSim pewangaiiat#, fh# 
©xd®i® p«iE*mangaaat# was d®stp«y©«i wltb #, <Jbp©p of ethai»l and 
th.® in«igam«s® .dioxld# was filtered Ottt* ®b« s@luti©ii was 
»ad« aeld and filtered, and th# wMt® pi«@eipitat# wat «x-
traet^d with, tw© (25 »ad 50 »!•) ®2P wara clal©r@foi«iii. 
fhis l#ft 2«1 g« ©f m aeld whlefe did m% »»lt at S0®®» Ihis 
was ©ertainlj teyephthalle aeid C0»013 a®l«)-» tw%m ©xidatioa 
of £-t©lmie aeid, and n© fwtliep wm« iad« t© ideatifj 
it b®eatts® 2,»t©liaie aeid would Irnv# hmn ferimA in any ea®«# 
fli® p&tnt wai wli«th#i* toemfiie aeid wemld b® f©i*a#d 
tilia&a aBd J. !• Kit^i", g* Am. ghfesi* 3ee»> $km 3l|5 
{1932)* 
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tT&m wMela It ewfBt&.llizM on ©©©ling at long flat i*ocis» ia« 
p# 81-83®# It wa» i4®ntifl®d hy niix«d a# p. with an autfeaatie 
In other «xi)#i*i»ats.ji l,«a©Flb®d b#low, lead ©liloride wa« 
ti?®at#d wader tbe aaw® etnditieas witla ©•tolyllltMrn# la 
this ess# it wm B©t®w©:rtl^ tliat the o^®loi* In th© diarfllead 
st&gm was a d##p l>l®©d-i»®4, father Mmm 
fg#p&gati» of tglDh#iiyl#ttollftad« t M a  p r ® p a i » a t i © , i i  
tjbiw® wm mi®d 13»f g# CO.050 »1«) ©f l®fid la 50 
ml# @f ©tlitp, e.lSO »l# ©f pli«»yllitliim ia. 139 »!• t^er# 
and finally 7«6 g» (0*050 ^1») of ethyl todM®« fSa® mmtlon 
was eayried out ®ts#atially as pi^dflettgly des©i'ib#€ for th# 
©tfe«i? e©ffip©iiBd,s, t® gi¥@ at &Tmde produot^ after reooTal of 
th« «th®r, m y«ll©w lltmid* f© this mm added 50 lal, 
of p#tr#l®» «th®r Cb. p., 6o*tO®)* a»d th« preelpitat# (O.S 
g*) of t«trapli©i3^1X#ad wa® filtered ®mt« ®i# petepeleii® @th®r 
was r©»Df®d,. a»d '%hm r«aainiii^ ©11 wm dias©lT®d la 25 «j3.» «f 
bot 95^ ntlmii®!. Qa ©©©I'ing this solution the prodmet' 
app#ar#d as an ©11# wM#li i©lidifl©d la tb.® refrigerator t@ 
whit# crystals, a» p» l|.8-50®f yield 10#5 B* tkS%)* 'Shis »• 
p. is iiiglitr tima tfe# valii®» r©e©rd«d in th« lit©ratw«» wMch 
iraryfrem 39® t© l}.2®# How®trer, it wm ehtetod on different 
therw.a®t©ri| and when tb.® material was e@3£E|)ftr#d with an 
mthmtlQ ap«ei»»^^® all tlspt® ia^l®s (this pr«p6ratl#ii# th® 
J, 1. l®bi»s©ii, Doetoral Mss^rtatien, J®wa Stat® 
C©ll©g«| 1929<i 
IQ$ 
r&fmeme mt&M, and the adxtw©!, heated ai«lta3a#0usl|', 
melted at fh& lead ©oattnt was ®ls© t®tei»iiiiied» 
Anal# eale4# tm Bg^Hg^Fbi Fb* li4*3* l^mdi Pb, 
jfa-gpagfttien #f ti'teheas'l«a«pyQPJlleaA.#;*»»friphe,as'll8ai*» 
litMm was prepared from. 11»1 g» |0#0i^ im1«) ©f le&d^'eJalorM© 
la 30 of etlnir aiii 0»120 iwl# of plieayllltMw ta 113 
of @tli©Pj| and t@ tlbls was i,dd«4 l|.»9 g* fO#Ol|. nil#) of 
propyl 1ir@iil4«i, 'all in m& poytion* in tto.# ©©Id# fli© alxtwr® 
was in tM® «as# r#fl«a©d"f03? mmXj Om$ howpg after which it 
wm ©@el®-d, and w^rk&i tip as in tb® ease ©f tri-
pli0a|rlfe«nE|'ll#ad,''t© gi'®'# a fii»®*wMt# selid s® ertid# pro^met# 
Thi® wa® disi©lT»d in $0 si# of liet absolut® ®thanol, and m. 
Qooling tMs s®lmti®n t© reom t«ii>®rattar®'" ther® was obtained 
11#1 g» of S3»all whit© QTjet&lM, ii» p» 67-8® (lit.* 69-70®)* 
Soollag til® ttotli«r liquor In tb® r#frig«rat0r gat© a sesond 
erop, 1.0 g«, a« 66»68®«, Bit total ji«ld|r 12,1 g«t wm 
63%* 4nal-«^ Qaled* for ©gj^HggPbi Pb, l|,3»0« ftemdi'Fb# i}.2.7# 
R#aeti©a of ^diantlglsaimphtgrlli tM» witli lead 
etiloridfe »'»-*p*>Oimtt|gl&ginegli®grllitMiiia reaeted fsry Biaeli 
mor® slowlf with l#ad cihlorid© than did the other arylllthim 
c®3^©iiBdi» l&en an #tli©r solmtlm of this llthlm e©Bip©^md 
was added to 11#1 g» CO»Ol|. a©!®) of lead ehlorld® in «ther at 
-»10®i, Goler fest b#eaii« pesitlve with th© first few ml# 
of th« 0rgan©lithii3ai s©lutioa» fwG> ©qmlTalents |0»080 laol#) 
of' th© ILi eoffipomd was add«dt and the laixtilT'® was stirred in 
lo6 
the eoM fer tim luiws and fimllj ydflMxed fc®* sljcty tows 
befor# til® 0©l©y fest beet®® negative* tp©a aMlti@a ef tli© 
fi^st pertioii® of th# lid g©lmtioa th© mixtur® be@a®@ a <i©tp 
Ti®l#t him in eolort se tfeat flsual ©b®#r¥atioift ©©uld not €©•• 
t®et wli®tli®r a oolored inter®t€iate, s»tallle lead, was 
pr©dttc«4« fhis i®©p irl©l«tt eulei* Is 'eharaettristie of s©»i® 
i»®aetioias liwolfing tliis lltMwa ^all B&mplm 
witlid]pawii and ijytoelyatd with water# li©w®if#r# sli©w«d mo lead^^ 
aud tls,®f« w&B afpa^eatly gradwlly built ia the a^xtwa*® m 
6j?®jQg®-j?#d lnte«iiediat#» Bteamst ©f tM® b#lmvioy, it was 
not pessibl® ia th® ea»® of tli« £*dimeth®'liifli»oph®Byl 
oii^etind t© iistingaisli th® stag#® ia tli« reaetlen ow t® 
de'rasnstrat# distinet m&hmlum'* lBi'|«!a®ti*ioal d©rivatiT©» 
e^atatoing tli® £-d|ffl®tl3grl®»dii©pli®iiy3. w«i*# »#t obtaiaed 
hf «s« ©f i»«aetl0m# Inwlviisg tf'iai?yj,l.«ai»3.lt3aim8» fh« r«-
aetiea &t the lithim eempomd with i#md '©hXaiPid# was »© 
slew# that e©Bpliemtin.g aid# y#a#ti©iis !©€» inttead* to by 
pTQdmets when th@ II e©®p®ii#nt wa« py«i®nt# In ©n® ©as® aji 
attempt was i»d® t© prtpar# fh®3a^l»ti*i-^*dimethylaiii»®ph#i3yl*» 
l®adt the ©nly wakmmn ffi®mb®r ©f th# ©f ph®ajl*£*'di-
m©thylia®laoph®ayll«ad derif&tives* Instead ©f th® d©sir®d 
r#aeti©a with l«ad '©hlGrid®# th# ^•diBetl^lsaiaeishenyllithitaa 
«llipmteiisS«d stttdi®8 by ©• 1# Buiiia ia this I*b©i?atoyy 
haT® shoTO that j|»diffl®tl^lama©fh#ayllithiw r^aiits at a 
similarly slow i»at« with lilieoB t®t^a$hl©fid®» 
m 
mdei»wi@afe a halogea^mttal InteyeoOTea'slon witli thm i©d©b#a-
and tiae laala ps»o<iwit Isolated was ^-loA©diJB!0tl3ylanill.ii®» 
C®hiis s4d# reaction was later d©f#l©p#t lata a e®i«r®ai«iit " 
iB®tl»d foi? tli# pp®parati©ii ©f th® latt®^ e©i^0m€^'^7,) 
Sine® tli# f«aeti©iii with elilorii® was s© slow, it was 
tli©«^t that til® iiiai»yll©ad e^spenad ffidght in tbii ea®« to® 
©owespeiidingly stabl#, md p#s»liaps ©spaljle ©f i®©lati©a in a 
well-d®flji«€ ®ai» iita wm giwa support hj the faet •• 
that n® lm& fe@ 4et©et#«i wliem 3?«&©t£®a aixtwes 
w#r# li«at«4« A s©luti©» of @••120 a&l# of |»«tiiB®tfe|'lamia®-
pliej^llitlilm wa® aM#d t© 11#1 g* C0»0|. m&le) of l«ai eljl©i»iti» 
is 30 »1. ©f ethm ami th® alxtw# w&i i»«f3,m©<l with @ti«'-i»g 
foy forty hours# Bi# s©lit wms' allowei t©^ itttl® and tli« 
liqttid wfts d6eajat©d ©ff liat© a aeps2»at©yy funn®! and th®a 
aM«i, wn<a®r ttitregeii, t® te© wat®F» Them resisted 6.0 g# 
©f a bright eipai^©-**©d ps»#ei]pitftt#i wliick 4id mt etmug© im 
appeidcaBe® ©a ex^mamm air. Bi« p©wa«^ was washed ' 
thr©# ti»#s toy d««amtati©n with «th#i»* ®i# r®si4\i® eoatai»^«d 
mitrogtn faad no and th# ?b e^onteiit was m&r that 
oal@mlat®<i tor il^g-iimttl^laiiiiiophesyllead* Anal* Claled. 
i}-9*3* Si® aat®3?ial 
eomld not h® purified without ©hai^«« Gae gpsa of it wa® mx-
ti»a©ted with 15© »!• ©f mid t© th» warm filtr&t® 
thej?® was aM®d l6o wl^. ©f petfdlewa #th@r ih» p*$ 60»70 )• 
Bie s©luti@a, ©a e®©llng to rmm t@i^«atiir®# d«Foslt«d Q*3 g» 
108 
of ffllereorystallia© Bat@3?lal of a clear d®ep briek-rtci eolor, 
Mmmevt th® fh mm nm ©enslderabli' lower. Anal* 
Pom€i fh, 3%2* 
Attempt^^ preparation of an eegpomi from Isad 
ohl©rlde»»-'Rie next pelnt investigated wst whether ©©ffipomia 
of tbis t^p® m€L6> be ©btaiii«4 directly from l«ai eM.ori4#t 
by th# us® of tw© different arjlllthlaiB ©®ap©\ind» in stiee#®-
sio»» ®ie oaly te®wa material of this typ« whieh. is a solid 
is phsj^l-a-prspi-ldi-p^-telyllttst^^^ii aM it mm th«r«for# 
ehonmn fer th® study# f© 11«1 g» fO.OlfO jbio1«) ©f l®ad 
®lil©rl<i® la 30 ail* of ather# at •lO®, tlier® was added 0«080 
ffiole of ®*tolyllitliii» iii «tJi©r» 0©lor T#st I was aegatlTe# 
and th® aixtur® was d««|j red in ©©lar# Sien# still at •lO^t 
th«r© was add«d 0*0l|.0 h»1« of pheiayllithlm in ®thi#r« Tkm 
color dl8afp®ar«dt and fim Oolor fe®t be©®» pofitiv## ®o 
tM® preparatioa was added lg#3 g. C0»1.0 Boloj, e%mm} of »• 
pTOpyl brofflid®, and th# rtaotioa was eo:^l#t#d sad worked mp 
&s d#ierib®d above for tri|jto,«i^lb@iizyll®ad* Ba« first crop 
of erystali from «thaii©l weigJaed 8#9 g#i and jneltsd at 53-
19®, Seeryst&lliimtloii fro® a m«tlaiii©l-p®trol«uit #th©r Cb» 
p., 60-70®) »i:st«r# gaw l|.*3 §•$ tilting at Tim 
aiaterial was obfioualy a lalxtar®. A c©n,sld®ration of th® a* 
p«*s reeorded la th© literatwe# aad of tk© solubility 
oharaetaristies (the Material mm c©Bi)l®tely solnblo in th# 
' p# 8* Attstin,, shorn* &£•» & Cl933>* 
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p©ti»©l©i® • iiidieated tImt the mixtw© eonM laarily mmv-
tala • t@traai'jll®ad c©^#mAs^ aM prQbafeii' eenslstei lapg«3l|^ 
of trlarjl-a-prepfHeads # In sueb, a eas« tlm leait ijsii«»ti»l©al 
50.^<,«nds of the type ArgAptrb-a-OjB^ (to » aryl) »dght be 
©X|)#6t«d.to iii,'th« a^st• seltstol# fraetiong* fh# 
©tbta©! Hqmor fpem tla# flifst e.^ystalllsati©® was 
.e&nie®iitrat#(a and .eo®l®d la tfe© yefylgtrator# lb« 
oil whlQh s«pa?at«d w®uld set Q^jBtnlllze* C®i0 a# p* ©f tti« 
d©sir#d, coi^ctrnd is l|.9-5©®*} • 
fh@ waa f«#p«at«d~as ab©v®, #»ep-| that tto# 
pmpjl tedBdie mma aAi®d b®foi»®b,MA t© tfe.« mmtim Mxtwre# 
Ba# r«siilt was liow©'r©i» @is«atlally th© i«»#« 
Iea.et.ioii ©f •bgii>^®mll®si,«litMw with lodol>©m#ii©#^» 
mmmmmmmmmmmmrnrni n iiMiniiKiiiiiiiili(Hn»»iiijiii|iiiwiriWw"w*MWi»^^ ii<»niiiiwwiiii»niiM.iiiiiiin(iininii 'iiniiitiiijrtiiimiwiii rnmrnmmmmmiim'i'mmmimimmmmm' 
f© 11 •! g« m&le} of l#ad eliio.i?i<i@ fa 30 si. 
th®p# was' add«4# mt •lO®, 0*120 nol# ©f phtn^'llitliiTO'-is 111 
ml# of 9.th»rm fo tMs prapsration of - trlpli®syllead*litMw 
wa-s.addei %Q g. CO»Ol}. »!• pirns 10^1 of 
alxtw® was r®flm«4 f©y tw® h©'iia?s# then e©©l©d and • 
fcyd2»olys®d "by additiea ©f ict wiiti©r» ®i« ipssMme waft filter## 
©utf triedj^ and #2:traet#t with ehloref©?® in a Sesiiilefe ®x-»-
teaetoj? f©i* tw#n1;y-f#uf» heiurs»" •• ft# e!jl©y<»f®rai ©xtraet, 
o©ol®<i and filt®r#d|, 1$*^ g* C66^) of t»ts»aph«ii^llead, 
a# 225^228® • Bait was a wid#r »• p# Fang® tiian usmalf aa^ 
als® the ehlordfopa ©Jitpaet was s®»wfeat twbid mai yellewisli 
Cs®# "Hydrelysis'* ®,l30T»)j altlijotigb tht ©rystali wmm 
wJait®# a® piP©Ti©tis.ly studied 
tm 
gaf® a yi©M ©f 
of tyiph»]agrix#aa»xi^|ii^, with »»hyepoiailine»-» 
fo th® tfipheai-ll^ftd-lithim pi»®pa^ati©a ohtaln®d frem ll.l 
g* Co .oil. »©1®) ©f l®ai ehlorid# and O»120 ml® of |>heaylllthim 
th®i»# wm aM«d|i itill at -l©®, a s^lmtltn ©f 6,9 g# f0,0l|. 
mol#) of ffi-fhi»®iBo«ailiii© in 2$ ©f tthef* She aiixttii*# 
©^adiially beeaat yellow agaliiK indicating reaetiott of th« 
ph«nyll£thitm eei^eaaat with the amin®# After all th« aMn# 
was in, aior® phenyllithiun solmtioa was added t® dl»-
ehai*g« the y«llow e©a.©i*» fhls pequif-ed Jast 0*0^0 »1« |1 
©quivaltntl »r®» fh« laixtw# w&e stiiwsd for forty^'fiv® 
ainmt®®. la th® ©@14# than tm fofty-fiir# niautes at i?®o» 
temptp-atw#, with a© ¥itlble ehaag## It was th«n i*®flia©i 
foi? f©rty»fif# fflia«.t«i,f wh®i*«apoB th# teight ysllew Qolor wat 
re®t©3?®d« %drolyala now gme th# volvmlmmB yellow pr#-
csipitat# and d«tp i*«d ©©1©^® whieh ladieat® i&m ahoTe| that 
liO i»«aeti©n with ti«iph®ayll®ai»lithiam hat ©eeii»#<l, ant ths 
only orgaa©l«ftd eo^€>tind. f©mi iu th® aixtta*® was h®3»pb©3ayl-
dil«a4 i» tmll mmmxts* 
&eit ph©n©®#iia w&m iiaterpi»«tahl® in t©J?s«i ®f what was 
ieaowm ab©ut th© h^hmim ©f g-toi»©ffi©©aillii® with eFgrnmlithim 
0©^©tiadSf as d®s©i'ih®d in th® si&eti©ii oa oi»gaiiosillcoia 
^®aetl0M» It wa» te©im that th« first hyOrogea atom of th# 
gyoup 2p©&6t®d P'lqpidly with oFganolithiuai e€»ii^@iiiid« at 
low t©^®:Pi.ttii»«S|^ hwt that the pi*@diiot i»®iaaiii#d ®th®y<«»s©luhl$«« 
It was also toowa that ©n heating th® s«e©M ^drogsa at@a 
ill 
was atta®k®d« An ©sperlmeat was performed In whleh li®atiiag 
was airold®d, and foiai? ©qml'valants of pheajlittMw® w®i»© »s#4 
{on® for'til© first hjclrogen atom of tti« mim}* ®iat i®,"' 
this wai «ss0ntialiy a» attempt to p®rf©rm a r#aeti©ii between 
tripheai'llead-ll'Wiiw and ffi-tee'n@-l-litM©aflii3.1ii®t a» 
fhm alxtwr© was stirr#d for on® 3a©«r la tb# 1@® 
bath, and then tweaty-f©ur iiours at r©©® t#»p®rati«p®* ffo«r® 
was aow a slight j#ll©wlsli ttot« , %dr©l^si® ani working uf 
w®r# carried out as mtttalu but fi© ®rgaB©l©ad produeta w«i»® 
isolated ®jce©pt for 1»3 S» d. 1^5®* 
IftaetioB of triptoayllead-litliii» with p^aitrobeiizyl 
elilorid»>»«»R? 11#1 g* |§»04 M"!#) of l®ad ©hlerld# in 30 nl. 
of ether ther® wa® add«d O.l^O aol® of ph®i^llltlil«iB in 118 
ffil. ©f ether, at •lO®. fo this preparation of trlpbai^lldad-
lithlw® th®r@ was now add«dj| still at the sanii t#a^®rat«re,f 
7*5 g», (0.0l|. ii®l«# plus 10''|l) ©f ^-nitoobenzyl efeloridd in 100 
»1» ®f «th«r. ®it «®lor teeeaat violet bri«flyt thfn a rtd-
browa preeipitat# appeared, ffe® r®aetlon mm allow@d t© 
e®ntintt® for 1.5 feows^ thm tht aixttir# was po«r®d onto le» 
and th® residtt# wa® filtered out# ®iis ©olid was ®xtraet«d 
with ohloroforiH, and after distlllmtion ©f th# chloroform th# 
3Bat«rlal recovered fr«»m it wm ®xtraet©d with •thanol Cth® 
d«sir«d unsjiawtrieal prodmet should b® erystallizabl# froa 
this s©lT«at)# 'Bi® «thanol extraet yielded only 0»3 g« of 
h«xaph®nfMll«ad|, d» 155®* fh®r® r®aaln®d uadisiolTed h^r th@ 
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©thaiiol ll#2;g# i»r® of the B&me material. 
fh© ©ther lajer from tla© ©piginal reaction 
yielded a orud© material wMeii aftei* sw^ral erystalligatioas 
using ttlaaaol^ »©tfean©l,> and petFoltwa »tber g&we 1«0 gm ©f 
Kiatefial, la* p» 69*?l^f Bi3K«d m# p« with £*ait2»©b®nByl 
chlorid«g ffi» p. ®f th© r&t&rmm 
Pi*.epsrati®B tyipheny 1* *» It 
B.ppmmd that th# reactions invelfing ti»iph«ii^ll#ad-lithii» 
should b@ w«ll adapted foi* th® pr©parati®n ©f this eo^otmdt 
sine® th® iX ©©^©aeiit, 9^»<ii®,iaigflaaim0pF0p|-l ehlerid#, wguM 
contain a »od«rat0ly i*®aetiir« halogen and a© fmetional giPov^ 
which woiild p«aet fapidly with ph#nyllithiii»« h&A 
j?©p©3Pt®i th® prtparatim of 7^»4iethyla»in®pTOpyllithi\iii fi»®m 
th# ehlorid# in yi®W, mM its i»«&0ti©ii with ti*iph©E^l-
I0&4 ©hl©i»ld® t©. giv® an unidentified oil# Ba# tam# work®? 
obtained an i^nre Sia«i>l® Cl«ad analysis $0 high) ©f tri©t%l-
"y-di©thylajBinopy©pyll«ai tr&m tho chloride and tri#thyll®ftd-« 
iodiiia pFepai*®d in liqmid ifflaonia. 
9^-Dittlg'laffiinopfopyl ehlorid# was p2p«par®d hy th® 
following fflodification of a previously d®seyib«d p3?oo@dur®^^^? 
A laisctwe of 120 ml* of ©hloTOform and 29 g* of thio:E^l 
ohlorid© was cooled in ic« and Btirred whil® 15*7 g* of O^-
diethylaminopfopenol in 26 ml* of ohloi?®f©ra w&e add«d. fh« 
solution was th«n refilled for two hows# and th® iolfont and 
TiBiiyMiiiiiiBiiiiiiw-i n »iiiuiii<imiiiiiiiiiiiui-H» tiliaaa and B» A« Shirley, Am* ghea. §00*. 66, 
888 (19I|4). 
Ill 
moat of the thloi^l ehloi»id© were distilled ©ff on a boiling 
water batli# Bae residue was shaken In as Ic# bath wMl® 30 
ml, of M&dim hjdmzM0' (Ij. g# of laOH per 6 ml, of water) was 
added# A 100«»1» portion of ©tfeer was a<ld#d to th© fla®k» 
th@ aijitur® was sliakeii and allowed t© sattle# und th® ©ther 
was d®etnt«d off# fh«a #»ou^ wat@j? Just to dlstolv# th« 
pi»®elpltat®d seditiia ohl©rid© was added, aad th® s€ilmti©a was 
©xtraoted ome mem with eth«r in a separaterj f«im®l* 1!h© 
e©»ibiii#d «th©r txt^aets wei*« dfied on I^lerit® for om to two 
howrs (m l&nger}, th« #th®i» wat mmowed wadBp redmead prm* 
Bupe at 30®f and th# erwdt pi»odmet distilled* It bcsiltd at 
05 B«*J» Distlllati®!! of the brom erwd® pi»odmet was 
tisimlly aeeomp«ai«d by foaming and b«3^iiig, *ad required the 
u@« ©f a lij*g« flask and s«i» ear©, fhe predwet was edlor-
l®s®» and th® yi«ld fr©M a pr#parati©n of this sis# was about 
11 g* fhis siaterial wa® stored In th# refrigerator mtll 
iit©ed#di a»d i*fidlat©ly b®f©re ug« it was redistilled, fh® 
®#e©iid distillation proe®ed®d s»othly, with m toamtag* 
T& 11.1 g* (0*0i|. m%®) of lead ehl©rid® in 30 »!• of 
ether th@r« was add#d,> at •10'®# a selutien of 0#120 ml& of 
phtnyllithim la lli|. sjI# of ®ther» fo thl® preparation of 
tripheii|'llead*lithiti» there was add«d 6*6 g. CO.Ol|. wol® plws 
10^) of T"•di®thylaniiiii©propyl ehlcsride la ml» of «th«r» 
mixture was stlrr#d tea aimt®s Ib the e©ld» thtn r«fltix@d 
for 1.5 hoia»s, e©©l#d in lee, and l^drolyztd bj addition, of 
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cold dilut# tiTODnlim clilorii® aolutloa# Ibsre was ©nl|' aa 
ineldentel,, t;i»ae« ©f Sjas©lmbl# Ha© Ibj&w was 
s©paJ?at»d and i2Pl#d and th# was rcaowd, fluallj la 
re-Gwom flier# 3?®»iaiiied I9 g. of yellow-broim aitifogea-
c®iitai33,iiig oilt It w®mld aot solldlf|-, mem In Srj I®#i, ami 
attei^ti to eryst&lliss# it fr^ia etliaii©! ©r tpom petiPoleyaB 
ethei? Cb# f»j w#r« frmitless# fb® material was 
eliai»aeteriz«d as d.®seri1j«d btlow# It was e3?iia® ti*ipii#ii^l»'^-
di® ttoi^lajsiimspf ©py3,l®ad • 
Bit reaotioa, was i?®p#at#d swtral tiaes, with th® saa® 
result# In th® lapg®st pF®paratien^ th® triphtajllead-lithim 
was Bade fi*®® 2t»8 g» f0«10 aele) ©f l®ad ehlorid# and 0*30 
ml® of phtiifllithiw# and t© this there was p©m»ed ia all at 
©110© 15t0 g« CO*10 mle) of 'r^diethi^laiiiaopTOpjl ehlorid©# 
fhe i*@aeti©ii wms seapleted as ©^©¥6# and aft®i' the ©th©3? was 
finally p-auped o«t there yemined $Q*$ g« (92-^) of" the ertid# 
triph®»fl-'^*di©thjlsmimopr©pfll«ad as m ©il* Anal* 
Caled# for Pb* 31*$* fhg 36•0# Oa stmding, 
this ©il d®'r#l©p®d a simll &iti©T3iit of whit# pr#eipitat® Ipp®-
swahly tttrapheii^llead)# *h©a this was re»¥«d by treat»nt 
with petrolttm ©ther aM th« ©il was th«a iE»«eovered, the pr®* 
cipitate developed again in tia«» 
the tjEperiftse# of lelfitrta??, it had h««a «3!j»®et«d 
that th® pr@dttct wdmM fe« ta. ©il# Tim imln intemetj^ h&w&mrg 
was sot im this c©;^®wnd itself httt ia th® posaihility that 
13.5 
son® of it® d#i»lTatiTes might b# seluble ©notigli in water t© 
permit |)l3^®i©logieal tasting. Grystallin® d#rlvati¥®s wer« 
readily ©btain©i. 
Preparatien of trii^hetarl* 9^*<lietlgli»iiiepr&pjllgad 
iiethio4ii# tripla©iiyl*'^-€ietliylaBiia©pr©pfllead obtained 
as aboT©, startii^ from 0.02 ii»l@ of l«ai eMorid®, there was 
addtd 10 ml. of iMtlsyl i@did®. Sh#re was s®!!® waraing#. and a 
clear' ablution resulted, whieh after ten miimtm* stitniing 
s«t ap t® a ®iilid whit# amss. on being ahate«km. lb® iwass was 
treattd with 75 3®1« of pttrolaw «th#r fb. p.» 60-70®), th« 
Imps br©k©n tip* and th« sttsp«asi®n filt©r®d» fh® r®aidm© 
wai washed in th# saai® way with ©tla^l ©ther# and th@r® re-
mined a whit® granular s»lid, 7*5 g# Fart ®f th« amterial 
was r©erystallia®d fr®m water, bmt this was not a ir^ry 
iiiitabl® s©l^©ntt and the crystals w®r® itielcy, dn© probably 
t© insolubility 0f th# trae© iH5)tiriti©» also. A mixttir# of 
20 al. ©f abg©lut® «thaa©l and 2$ bjI. ©f petreleia® ®th©r ?b. 
p*t 6o-70'^) was ft aiiitiibl# solvent f©r recrystallissation, 
a® produet ftpjj®ar@d aa b«amtifml pearly platea with a yellowish 
shin® in bulk^ »# p. 153-'155®* lodin® and nitrog«n w®r« 
f©md present. Anal. Caled# for Og^Hjij^IIFbs Pb# 2f.8. 
Founds fbg 29.ii-. 
In a larger preparation# th® triph®nyl-'^«di®thyl«jain®«* 
propyll^ad obtained starting fr©» 8.3 g. (0*03 Ml®) ot l®ad 
©hlorid© was dissolired in. 20 ml. ©f Bethyl iodid®, and after 
t©n minut®® th© s®lld was treated with 100 »1. of p®trol#u® 
3.16 
ether fb# p#i 60»70®)# filtered, and then wftili#d in tli®'«aa» 
waj with 100•ml. of:®tfeyl etiier# Hi® orud® product (20 g*). 
was dl#solir©d In 200 ©!• of hot absolute «thaa©lj| filt®r#d 
hot# and allow&d t© crystallise after addition of 2^0 ©!• of 
hot p®trole«a ether Cto* 60*70®)# Bie 2ri®M wat 15*3 g* 
I7l|.^ ealomlated from lead -elilorid®) of th© smll sMnlng 
plates# B* p. 153*155®* 
Eh® ffl®tModld# was-®is®iitially iasolutol® in-water at 
r®©a teaperatur®# Siiio» qmaternary aiiBoaim ^toydroxides art 
uaualli' f#ry selublt i» water# experiraents mm earried out 
to d«t©riiiiit wbtther swsh a <i®rl¥atif# eeuld.b® isolated* I» 
©n® case, 3«5 g» (©•005 wle) of tli« aietMedide ia 50 i3l«--of 
i»tha»l was stirr#d with th® aeist silver oxid# pr@par®d 
fr©m 1*7 g# (0»01 K>le| ©f silver nitrat©# lo obaiig® ooe«rr©d 
at ro©» t®»poratt3tt»©.' lb®a tli# selatioa was. warned, a d«as® 
blaete pr#eipitat« app#ared# aad a Btetallle mirror formed on 
the flask. d®e©a^oslti©a of l®ad ©©apomds eamsed by 
iilwr salts la, alcol^ls hmi t>t«B ai«ntl#ii®d in th# Ma tor leal 
®®etio.is,^^»^^»^^*^# in tli® m®xt »3sp®rlffi®nt water was ms®d aa 
til® ®®lf«iit« »®tM©did@| .„3»5 g« {0«005 i»l«),» and tli® 
silver ©xid® fr©Bi 1.7 g» CO #01 i»l#) of ®llv®r altrat® ,w«re 
stirred for ttf® hmmB at r©0JB ttoperatur© la 50 lA. ©f water. 
A hv&m precigltat# formed, imd tli.® solmtion b®€5aBi® strongly 
basic. It was filt«r#d thr®« tim®s for elarifisatieHf ai»l 
evaporated to abeut 15 »!• C#®llng still gavt no .preeipltat®. 
solution apparently centained tb© qimternary afflB^niiaa 
m 
but tli® lattei* wai t©o soluble tor lsolati©m# m 
Is the eaa# with, w&nj aueh Dilutt# h^idlrochloyia 
acld-ga¥® a whit# pr®iiipitat»» MluMm inlfwi© aeit, how«ir«i?g. 
did not} and mhem tli« smlf&te selnti^m wm® tF«at®d with 
aqweus potaasim iodi#® a whit© prtelpltat® which 
aftw i»«eF^italll2ati©» pr©¥e<i t@ b® th« ii@thiedia«. 
fhis iii a#t s#0® t@ ©ff©r aueh preais© for pr#-
^aratlT# p«i^©s®s» Th^ nxptriments 8ijgg«st«d, how«v®r# that 
th® siClfat© salts ©f this bast must b® quit® solttbl# in water. 
fh®r«f©s»® a fflethesmlfate d®i»iT®,tiir# wa® ' 
yremg&tiea. of tyinheigl'* y»<li#thFl&»iii0pgo»i'llg»4 
ii»tthosia3.fatt»*-*In th® first ©^©i»li»3Eit|> triph«B|-l»'^*il®tl3gl-
aiBia©pr©pyll©adt pr®par©€ starting fro® 0.03 ta©l© ©f l©a€ 
ehlori#®, was disselwi in, 50 »!• of p©trefl©m ether (b» p.# 
60«»70®) and stirred f©r 1*5 howr® at r®®» temptrator® with 
2*5 g* freshly distilltd diaethyl sulfate• C®a® p®itrol«iM 
«th©r pr©¥«<i to b# a p©®r solveat for this r#at©tl©ii» b#©aw»@ 
th® dimethyl ewlfat® was mt #©lmbl« in it» fi©w«ir®r, be«&ia«® 
th« pr©4mct was also «t;str®m®ly iaaolubl®,- erystals resulted 
iBa»diat®ly») fh® wMtt, itie^ preeipitat® was eolleated, 
washed by deeaatatioia with fthyl ©th®r, aM ery®talllB@d fr®a 
SO ml# 0f b©ni5«ii®. Thin gat® 7#5 g* ^'Of whit# ©rystals, m* p. 
136-130®* appar«Btly £Te^l^)^PbCHg0Hg^H^CCIgH^)gOH^ "*'0S0g©eH* , 
Anal* €al0d, f©r Cg^Hi^t^ISPbi Pb, 30«5l S, k*7* fb, 
30#21 S# l|.*9* 
118 
III th© sseond ®]qpi#i?iaient th© -diefeMylaaiiiio-
propfll®ad was pp®paF#<i 20 #9 g* C0»075 »ol@) of lead 
olil©i?i4@* Tim jmllow ©11 waa 41sg©lv©d ia 75 »!• of Ibemen®, 
and tMs solution was »dd#d to a 0@ltttt©n of 10.4 g« C0t075 
»1«, flm® 10^1 ®f fpeshtl^ distilled dimetliyl smlfatt in 25 
aii« of toeaxea©, witb nilA cooling in water# Bi« rtaetioa 
laixtiii*^ was stiwed tor fifteen »iiiut®s at room teiijeratiij'®, 
wittout f«3?tli®r c@©ling. Setding with on© erystal of the 
•mmtUoBuXt&te em&ed tii® product t© pi»®eipitat® trmm th® 
^®up®r«'8ftt'aifat«d feensen^ aoltition m a whit© »ass, appartattly 
filling tb® flask# AftBw mm hour's additional sttrriag tim 
tiixtw# wa® hL#at#d Jmst to refluacing t© diiBolv# th® pi*«oipi» 
tattf aad tli« solmtioa vm %TmBt%rr®€ t© a erjatalligation 
flask ottd allowed t® eool to rooa t#ffi5>«rati»@» Bi# l|.0 g» of 
whit® erystala wMeh m&ulted was reeri-stallistd from 100 ml* 
©f Ife® fl«ld wm 3bmQ g# (70^ emleulated ©» tli© 
l«ad eliloi'id»)t m* 137*13S®» Anal# Fomds Pb, 30*2• 
®i» nwitliosmlfat® was T®rj solntol® ia »»thaaol ©r ttlmnol,. 
solubl® in ttlg'ltiie glyeol qt in hot hBtmemt insolubl# i» 
cold h»m»m or ia pttj^eletua (b# p»j, 60-70®)* 1*^ w&® 
txtreaelf solubl# ia wattr# A siy^l® of th« solid moistened 
with @v®n a few dropa of wat®r paised into a elfiio" solutioix# 
®i« imttrial was not, liow©v®y| ©xtpemely hygroseopie# It wa® 
apparently siirfaoe-aetiTe, sine# aqueous soltitions on ahmkiMg 
formed foaa or suds lifc# solutions of d©t®rg«ata» A solution 
2.19 
eoEtaimteg 5 g* of th® material in 25 »!• of water had pH 
5*7| after fnur days tMs had risen to 6«9, hut thereafter on 
standing for a w@®k longer the solution showed littl® further 
elmnge CpH 7*2}* After tWmm mnths them waa m visible 
pr«elpit&t® In tMs aelutien# 
Reaetion of tri'Plienyl*'^" ^ dietlglaiaiaoprepylltaa yith 
to-drogen ehlgrlA# in bens«ii»»«>*fhe trlphenjl-'?^•iittfeylamln®-
propyllead prepartd from 0«02 a©l« of Itai elilorid® wan dl»-
solif#d in 100 ml, ©f b®ni5®n® eentslaiag sob® p«tr<5l«m #th®r 
Ct® k#®p th© b«na«B« fr©ia freezing)# aM dry hydreg@n ©hlorli® 
wa® passed in ilowly for fifteen minutes wMl® th© solution 
was @tirr®€ and e®-©l@d In an 1@# batli# A pr»eipitat« fdrwii, 
gtffii^»app«aring in the s©luti0a, but a granular wMt® p©w€@r 
aft©r flltratleni, weight 5*0 g* ®i® b@ns»a« filtrate# after 
washing with water and dryi^t i@ft im r®@liu@ ©n distillation# 
fht prtelpitat© appeared t© b® l«ftd ehl©rid« e«nta»inat««i 
with probably S©B« aliphatle amin® hyir©ehlori4®« Crystal'-
lisation fr©» a<iu®®ws ©thsnol gav@ 1.-2 g. of pur® oryttalline 
Inorganle naterial# apparently lead ohl0rid«» 
Freparation ©f dipheigl* »di#thi'laainegroPTll«ad 
«iwiM<iiiiiiiw>*>w#^ iiiiHliniii mumm 'i*.iwwiiMiWMWMwiiiiiiiW|gw»i>»p'i«<jWiiMjiigniMWiiii>wfciiiiwwww^^ 
ohlerii® Ig^oehlerlAe ••^ilne# hy^og©a chloric® In b«n««n© 
apparently gaT# e0i5>l#t« (i©eiii^6sitl®n of tl» leaA eoapowd, 
aqut©us hydroohlori© ®.@M wa# tri#d« fli® triph«nyl*'^-<il«thyl-
aBdn©pr©pyll#adi pr©par«4 fr®». -0*^3 i»l« ©f lead ehlorid® wa® 
dissolir«a in 100 »!• ©f #th«r and shaken In a s®par&t®ry fun­
nel with two sue'©«ssiv® 50-ib1» portion® of e©M 5^ hydrsehlorle 
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aei4» M31tl®a ef th® aeld eaus«d an la®siiat® pp«eipltat# of 
.oil# ias©lnbl# iia botli lafaps# im .s©jpai'atoi»;§' fimm 
a@l« ' Si© oil i®t;fcl®«i fapidly' to fch© botteHf and wai withdbi*&wn 
with the aq«©#ws layer i»t©' a e©aieal flask, fli# flask was 
shaken t&r fiftdan aiiitttes, whw^y^QXi tfe# ®il ehangtd 
int© m erjstalliae ®©li<lt fhis was filtered wasli©a ©a 
th© filter witb etbanol and. with and cpystalliusd fr«ia 
200 111. of 95^ «tlia»0l« |l®ld wai 8.5 g. of wMt# 
erystali# ioiim fmtion stowed nitrogm md halogen 
Heated la & eapillai^i' this isat^Fial gyadimlly tt»a«d 
terowit, tout €id mt melt wp t© 2^0® • l®ad edatent f©m€ 
di€ net mgpm with that ptqmirtd for th# hyfli^eehlorid®!, 
C^H^IjFhGHgOIigSHglCGgl^JglGljr ©f th# ©Figinal »&t«i*lal, m4 
th« ehl©rin« e®at®nt was mmh t.m high# It was th®2?«f©j?® 
p?obfthl® that el®a*^ag« @f & phenfl had ®e$wr@dt and 
that this prodwt wm th« hydTOeh3.®2*it#ii 
CC!^H5)2PtoiOl)€H2GH2GH2lC0g%)gHei, of aiph®a|-l-'9^-ii®thyl-
affiinopFopi'llea^ ehlori€#. ISiii wm in m&tmmnt with th® 
l®a€ and ehlorin# valmss* Ai»l» Qb1&€* f©i* Oj^^g^lCJlgPht 
01, 12.fl fh ,  3T«8* i^aadJ CI, 12,7$ Pfe# 3Q.2. 
In a »«e@ni p3?«faration, 30*0 g» of erM« triph«iiyl--
di®tli^laEinopropjll«at was digs©l¥fi€l in 200 ul* ©f ®th«i» an€ 
wash®i twicse with lOO-Jol. p^ytioiis ©f ©®ld $0 h^^&ehloric 
mMrn oil whieh formed was withdrawn with th® wat®i» lajef® 
and $b&k0n wader th® aeid mtil eryBtalii®»tion was eei^l«t# 
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Heaetlea of dipteitirl* TehXmM^ •  
Igd^oeMoyid# iodM»«**All tb® data on 
tMs feather .isamsaal aiitepial' Indieattd 'tlaat it wai a statol®, 
efyatalli^abl® salt of a lead ©©mpoimd hming tfer®© different 
groups attaohed to the lead at©B# If tim series of r#aetloiis 
could b« r#p©at#d througli one mr@ step# after replacing' th# 
ehlcriaa at©® with' & diff#r®at resulting Aerimtire 
w©u.ld hme four different gmmpB aromd Itad# basid®-® a basic 
gjtewp tlw&ugh wMeh r#®.olmti©ii ni^t b© |»©«slbl#» Soia® 
«txp®ri»®at0 ia tMs dir©<sti©ii w®r® att®3i^t®d» 5«S g* 
(0^#01 «©1©) ©f diplae'ijyl-'^-di«thyluiiim®propyll«®d ©hlorid# 
%dro<sJil®rid0 stisp®iid®d ia 50 ®1« ©f ether th®r# was added 
0.02 1H©1©» pirns 10^, ©f #tlylJM,g»©sim iedidt, with ©©©ling 
and itirriag. 'fh# s®lid dis8©lv®d» Hi© solatiea wa» 9©ol®d 
iund hydr©ly«®d with dilmt® axmomim 'ehlorid®# mad th« ®tla®r 
lay«r was separated &M dried and the «tb©r raaofed. Attaints 
to ©ryatallis® the remimimg oil prmmd friiitlesi# It was 
tber'tfor® di®solT©d in ether and treated ia a separatory fm-
mel with two portiesis ©f ©old 0 hyifeo^hlorie ai?id* As to©-
for«» an oil separated iraiediatelj and was withdrara with th® 
aqia«@tt® layer* M. this ©as®, howwer,. tMis oil wmM ©olidify 
®aly t© 'a small extent om staading* teratching# and eooling 
in ie#» finiaiy th« aixtwr®.wa« war»ed for five »inmt#» ©n a 
ateam hath» Th® gam dlss^lvtd^ hmt th© pwe-wMt© erystali 
whioh now s®par&t«d on a ©©ling prowd t© hm inerganlej, 
apparently lead chlorid©# 
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Heafetlea of dii&tiea.Tl«i» 7^41ettiyla^new0CTll«aA ehlori<l® 
hydroelil^riie witfe btagylamgiestm elil9gl,de»—«fe 5*5 g# CO#01 
mele) of ,dipfe®i^l»»'>"<-»41®ttoyXsiiiiB0i]p:r©pyll#ad olal^rid© hyiapo-
elalorM© sagptaded ia $Q of thepe wm added 0«02 
pirns 10^, of feenifli-mgntsiw eblorli# in etli©?,^ with 
eeellng aM itiprixig* GqIgw fes-fc vm a©gati-r« at 1#75 
©tiiifaleatB ©f th® Grigseri r«ag®nti« When all th# ©.rg«ja®» 
Bagaetim e©»p©iKad Imi hmn aid@fi Cl6'^ 2 ©tmiTalents) 
the 6©lor ft®t wms faintly |>e«iti¥®» ftorking of th® re-
aetiosj aisetar® In the usual lawaef gmm 3*t g« ©f jellow oil 
whleh e®«ld not b® oryst&lli»«S. fhis oil was separated iat# 
thi?®# |K0i»tf©iis of al3©ttt 1 g. &mh$ wMeh w©j?© ti?eat#d a® 
fellows I - Ca) ©n® pwtioa was refluxes for ©»• hom* in S$ nl. 
of benzea# with 1 ©f gmlfmt## Aftor the seltition 
had st®©i. ovei' might th© h©iia@iie wa® dl®tllle4 ©ff» fhe 
rtaidim# wenld not sdlldify# It was tritwat^i mdep ®th®i» t© 
r&mv& is^sOTitiest but still »ot e:ry0talli^©* It wa» in-
s©lmbl© im the «th#i*, a tmt whieh lo«lieftt#d that j?@a©ti©a 
hai ©00iyTO«d, ®iae# th® ®t«i»tiiig aat®i?ial had bmn &ht&imd 
mi of m ®th@p • (to) A p©i*ti®a was disa©l*r««i in 2 
»!• of ttetl^l •• todlt® ia a t#st tmh#, aadl allowtd t© 
®taiad two hota*s at room teaperatixr#* ttiw® wa» tm prcelpitat®, 
#v©n wh«a th« soliitl©a was e©©l®i in im* lb# methyl 
was m&pQT&ted off, aM th® i?»sldu# allow«i to staad for tw# 
4ajb* It for»#<i a glaiSj,. whieh wat di0s©lTr«d im h^t sthaici®!-
p®trol«w ®th®r» Sh# predmot eaM' ©mt m m oil, which 
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e3?ystallia®€ after w«tk la the refrigerator to giv® 
yellowish erystals in tfe® solvent, men thts# w«re filtered 
®mt, liowwer,. they #oft«aed te & gm, and et^d not to« 
id®ntifi«d, ie.) ft# third portiea wa® di@s®l¥®d in ®th®r 
and sh&km with a littl# 6®ld 5^' fc^-dr-oehlerie aeid in a 
separatory fianel* As msual, an ©il stparattd# and mm with-
drawn with th® 6qii«®ms layer. On staadingi this sai^l® foria®i 
s@i» whit# ©rystals, ha,t r#aaiii#d mostly gmm^m 
Preptratien of tripheayl«'P«'br.o»htngyll«aid#»»fo 11.1 g. 
tOmOk vmle) ®f lead ©'hlorid# in 30 ®1* ©f ®th©r th®r® w®a 
add®dt at -10®, 0.120 wil® ©f phenyllithiwm in 113 ffil. of 
«th©r* Tq thii pr«parati©n ©f tripheayllead-lithim th©r® 
was now add#dji still in th« ©©Id, 9.0 g. CO.Ol|. ml® plus 
10^) of g»l3ro»@h©n2yl ehlerid® in $0 ml. of #th®r. ®i« 
©©Irntien was r«fl««d for ©n® howr, e®el#d in iee, and 
.hydrolyzed ijy addition of dilmt# mmnivm ©hlorid® ®©lwti©n. 
Bier© was alaiost n© r©sidti© on ^drelysis. After the ethtr 
layer was i©par&t«d and dri®d#^ r&mwal of th© #th®r l«ft th# 
erud# product a® a y#llow liquid ©©ntainiag amthy whit® 
erystals. It was erystallizwd fr©® 8© al. of atoselate ©thanol# 
a.nd Q&m ent first as an. oil^ whieh s©lidifi®d on eooling in 
th« r®frigerat©r. Xield, 16.3 g* (6?^)! »• p» 66-68®. B®-
oaas® of th© ©iling ©'tit, th© produet appeared as ItJ^s. A 
»a^l« of it w&® th®r#for« r«erystalli2«d hy diisolTing it in 
petr©l#wffi @th«r fh. p., 60-T0®|g e#©ling, r&fidly in ie®»aalt 
to fr®®2« th# pr«eipitat@t then adding ©tbamsl t® prevent 
r®disa©lmti©n ©n warming, fhis aas^lt was mostly whit© 
125 
®t p* iaiehaiig®4 at '66-68®# Anal* Caled* for 
Br, 13*1| fto> f®raii Br, 13»a| fto, 
'' Afet«apt0d r#afeti#3a of tyipheig'l.*p*feyQiiol>engyll.»fed withi 
Bagaesit»»'»*R*iph®ayi*»i?»bi'o»obe»gyl3.eada 6»1 g« |0»01 wl®) 
in 35 of #th®r wa« and atlr.r«d md®r nitrogen 
for li©w» with 0#5 g* •C>f siagaesitt® tupniagt* lodtn# 
was ad€#d as catalyst# e®lof* fist aegatif®,-
and tber® wmg m iiigg®sti©n ©f p«a©ti©a* A tm di«©ps. ©f 
a»tlayliBagB«slw lodlda s©lutl&a wmr® finally feut • tMa 
als© did a©t eatalys# th® r«a§ti®n. fb© Bixtw® was t?«at®d 
with water aM'werktS mp as usm®1» t® glm only starting 
»t«rial» 
Att®wpt»i r«aeti©n p^hvQiBmh&mwlle &d with 
litliim«*»frii?h#grl*>P'»hro»&hengyllgftt« 6#1 g» CO•01 mM) *&® 
stirr#a fer tw® hows at ro®a te^eratore in 6q al# of ®th#r, 
m4m nitrogen^ with 0.3 $• of lithim wttal# fr®shlj cut 
into s»ll pi®e®s» Sine© ther® was so ®fid»ac« of r®a©tl®af 
th© aixtw# wm r^flnxeA for fiv® h©iirs» Si® lithim b®eaa« 
eeatftt hlaek# firat on th© freshly euit ®%#s, hat no ®th»r 
ehang# wm apparent. Working ©f th« sixtttt*® $&w® only r«-
eoter^d starting aiaterlal# ®i® app#arane® ®f a blaek e®ating 
©n fr«shly emt sodiw »tal when heated with organ©l«ad e@»-
poinds has h#tn a©t«d hefor#^* 
Tim failtire ©f the triph®nyl-^»la»©i»b«nsylltad to gim a 
<^ignard remg#nt v&s in aecerdane# with pr«fiows r«snlt8 • 
I© ©rganolead eei^omd e^ntalaing a halogen &t0m attached t@ 
126 
an sp@i«t;i0 • has b®«ii conTerteci uaa^lguously fc© an 
0Tgmmm.gmsi^ &X%hovigh in ©a® cs0®7T a posltl'r® 
Color ftst I ha® bttn Oi»gaii©2.«md e©B^®tmds eontala-
Ing- alipj^ti© fmlogm hav# b®#a d«s»lbe4 i» ©nly mm 
tomt In tills cast tlie y«sdy f#imatl©ii of a 0i«i®aar€ wm^mt 
•te©»©a^3Ll#a€ was i*aport®<l» fkm" possibility 
•Waat ti»4pb®afll#.a4-li'IMm enmld b# tis®4 tm tb® pT®pm?&%im. 
Qt e®»ij#aid® liavtiig aa aliplaatie h&lQgm at©» wm& Immti* 
gatai. l*B3?®ffl©»3»Kfel®i'opf®p.a!i© is towwa t® r#&«st witli bas#® 
t© gi¥® preferential ©f th& bi»©iai»« at®ii^-f©i> 
ittstane©,. with. leAim ®tfeoi;id« thef-# results Iw^ehlorD^S-
«tho3^pip©paa«# a»t witli p®tafsii» syaald.® l-M5i!tl0i?#-3-®yan®* 
pi»0paa® ia f®pa®d# Bmh re&eti©na w«r« attea^ted with, ti^i-
pfeeEg-lliBAd^litliim* For jp®f®i»#TO®» it mm necessary dwiog 
this work t® prefar# tb® fmlly »wbatitiit©d d®riTratiir«s, sneli 
as 1,3*bis (tripli®ayll«ad)|»©paa«, ^. 
I^ggtration of 1». 3*bis Itriiplitiiyllgad )prepaii#»«**'^i-* 
pheayllead-litMrn wm pr&p&md by tb# aiditiea ©f 0»120 s»l« 
of ph®ayllitM«ii ia 113 al* of ©tlier t# 11#1 g# (OmOlf ml®) 
of l#ad eKloride in 30 «!• ©f «tli©r at -10®. fiier® was then 
added l|,«0 g* f0«02 ii»l«| ®f l,3»iite®fflopro-iJaB« anA th© aix-
tur# was stirred for fift®eii aiautea in th# e©ld aiid tla^n r«-
fluaM for ®a© how# It wa» e©ol«€ in ie®, toycir©lyz®d witli 
"srlt'tn®!* and 1# lpan.se, B®r> # l|.9» ^66 (19l6)« 
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afflfflcjaim sMorid© selutisBt and wox»k®d lip ia tbrn taswal waim#!'# 
Tim eFiid# pjpodW't eoasiated ©f aa oil pint tow® ims^ csrjstal## 
Ifc wa® ®xtraet®t witli two poi*tf®as (100 ani $Q al.) ©f liot 
Kfeli-aii®!*' Tim ®xti?a©t« oa e#©li»g yielded tla« proimet as m 
©il wMcii solidified int tisa 3?#frlg€Fat©fj, w«ight S.l|. g# 'Si# 
reildii© m@xtraet®4 by tli# #tMs©l all dissolved vmAllj in 
potrelem (!>• p»» 60-70®) Cladieatlag a© t©ti»apli®myl*' 
lead), m&. by adtitlea ot «tlmii©l and ei»yatalll8ati©a fy«a tii® 
li»t solireiit there wa» obtaiasi m mMitioml 2*2 g. ©f 
pmAmtrn Bi# total weigbt was tfe»e 10#6 §• (0%)* fkm a# p. 
of botli eagles wms 9^-92!®# Beeaus# tbt mfcerlal illed ®iit 
on eoolii]®, th@ fiaal pmlfiQ&tlm for aaalysis f®qiili»@d fow 
ii«3x»® efyitallia«tioa», fTom «tlian0l-p«ti»©l©iisi »ixtw®i. 
1*li« final sa»pl© «i*ystmllls®d initially, at r©®a t®^®:rattiF«, 
as wliit# cffstals# m* p* 9^1-"*95® • a# pm after tb® p*»«-
vioMS orystalliiatisa liat 93-95®*) Aaal# Caled# foi* 
Pbi f®wds fb, i|J|.«9» 
leaetipa ©f tgigh#iiylleaA»lithiiia witjh l^by^iw-S^ohlQre-
pf©P'eago^-^iphenyllead-'litMm was pi*epa3?ed by tJh# aMition 
of O«100 fflsl© of phei^yllithiiia in 171 »1* of t© l6«7 g« 
(0#06 »1«) of l@ai clil©rlt# in lf.8 »1. ©f at -10®# f© 
tMs prepajfation tli©p® was adii«4 9*5 g* iOmOS fflel®) of 1-
bf©M-3-0hlo^opy'©I>«n® (laataaa Kodak, freshly f«di®tlll®<l, b« 
pm 141»1I|.2®)» ^miattw# wa« i»«fltt»4 fer l»5 hovops, thm 
ljyii»olys@i and worked up as laswl* Hydrolysis left aluost n® 
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TmMm* Tkm emd® produet was «xt3paet«d with 150 id.» of Jhot 
95^ ©thaiaol. fti eeelimgi flaally la pefrigeyatoi*# %h& 
«xtraet yielded 10»5 g. ®f white epystals, a# p» 68*»71®» 
Ami* aalsd. Sgj^Hg|^Pb611 fb, k.0t2$ Gig 6.9* P®*mds Fb, 
l|0«l| halogen fsalemlattd as Ol» analysis w&s ttos 
el©«« t® that f®!" "^^-ohlorop'ropyllesd, femt 
the laatwial did mt gif® -aay mMenm ©f aetiw hal©g®a. la 
8tii attei^ted r&mtton with, imgamivm tm^uix^B In mthw them 
wmB m tfideae® of r®a#ti©ii,^ aad n© ixsaitiv# C®lop %8t I# 
and th© i»«ei©irei'®d iipp®ai?#d t© b« th# Bam as tM® 
»ai3pl©» In as attempted omwemlGU t© the iodid® with 
potasaiw iodid# in a®®t©n# th®x»© wa« also tm of any 
ip#aeti©n.« fbi m* pm &h&re i» th« aa» as that of tripheayl-
n-pi?©pyll®ad (69-?0®), mi. is ©©asidtpably helow that ©f tfe® 
bit 0©i^®wid, wMeh was 9l|.-9^* 
fht yta0ti®is was r®p®at®d, mimg tfiphenyllead-lithiua 
pf®p-ai*®i OtOli ®®1® ©f l®ad ehlorida. In this cas® tha 
l»bi»®a@-3-ehldr©pi*®paii® (12.6 g*, 0*08 ®ol#) was «s@d in 100^ 
@3CC9BB or@r th« thaeratieal aaemt, t® aneotirage i?®acti©n 
with th« hr©ffiin® only, and th® i»®aetion ti»© wa® liMtad t# 
twaaty alnutas in ©old. Haaetion was eoiGplat® in this 
tiia®t as Jmdgad hj tha abaana© ©f any rad eoloi* and tha 
appaaronc® of ©nly t3?ae®s of praelpitata on hydrolysis. Tha 
ayuda pp0di»2ft was raeryatalliisad as hafora# to giva 28.2 g« 
©f whita salid, a. p. 65-71 • ^ ^hia laataifial, 5 g. wat 
disselTad in 5 al* of patrelana athas? ih* w* 60-70 ) and tha 
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SQlmti©!! was eo«sl®d rmpidly in io©»@alt with irigo.r©tt® shakii^, 
whieh gaire mj&t&lm' almost Ijamediatelj Ci* rath®? than 
oil)# • Ithaiaol# 30 ,idL»|, wm aM®d,. aad th« pipeduet tiltmmA 
0«[t« • It w#igh®d 2»7, g» and had a is* p# ©f^ 56-65®. 
^ • fh® #xpliuaati©ii of these r«smlfes was elear. It was 
obvi®a®, immmeTf that th®i*® was probably rftaetioa at hoth 
ends of th© l-bi?©i»*3-ehl®i'#py©pime »l®eiil«# Tkm »• -
ar®TOd 70® was afparently thmt of a iiixtus*®i eeatalnlug 
protoahly some of th® bis ©©ap^imd aldng with l©w®i»-»®ltl»g 
mtiirial# la th® halogen analjsi® th© oalcmlstioa of th® 
F®smlf as ©hlwin# gave m&lj th® Qovrmt v&lm, bmt if semi 
©f this hal©g@n was hroffiinet then th® a@E"«©a«iit was of e©tji»s® 
©nly foi»tiiit®w0. • ffi« ®xp@riffi®nt was thw® oempllasatsd hy th® 
p®ssihllity of foliation of, aot tw©, "but thr®# different 
pr®dmets. &p«i*i»®»ts weT% next attenpted in whieh th« di-
halid® e©ntaia«d ©aly ob.® halog#®# 
Beaetioa ef tfipheayllciRdolithim with 1» S-'dihrome* 
m•»'»fg£phi>OTll®&d«»lithim was prepared fr©a ll.l g» 
»1®) ©f l®ad ehlorid®# fo th® e®M s©luti©B th®r# was 
added 8,9 g. (0*0l|. »l®t Pl«ts 10^) of l,3-dlbr®m©pr©paii®, TtoM 
r®acti©B. was allowed to c@ntlau« for flft@«ii alaut®« without 
heating, and the mixtva?® was then hydroly«#d and worked mp as 
ah©v« t© gif® a yellow oil as erad# product• fhi® wa« ery-
itallised fr©a alc©h©l, t© glv® T*3 g» ©f whit® powder, a. p. 
65-80®• fwrther attests to ptirify this material toy ery»tal» 
liaati©ji gav® a© predmet having a dtfiaite Mlting p©lnt« 
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frm&r&tlm of 1»(ty tphcBcrl.3.® a41 butane» 
l«ad-.litM«ii- was pF€pai*®dl fre® 0*0l|. i»l® of l@at ehloTM®0 
and t® tliis pp«pidpati©ii tli©r« was adi«d dlropwls®, ower & 
period ©f t0Ttf miBtttea, 3*4 g« (9*02 nol®) of l-broffi©»l|.-
efeloTObtttaa® CColwibiii Shemieal 0©.# diarlestQa, S« C.)« Tkm 
.iii3ct«p« was i»eflm,®d ©n» hom^g tliea O0©l«d, laydyolfzed with 
dilut® ttm»jai»B ohj-wld®, aiad w©rk«d as usual. ertad# 
pfoduet tf&n tii« «theip was a solid, weight 13«7 g», »• 
ab©ttt l3O*'ll|.0®* It was #xtraiit#d witli ?5 »il# ©f hot petroleum 
«tla«r tbm p», 60*70®) and f iltwtd* . Aljout 2 g* di®solir«d, 
and there erystallised 1,8 g. of simll whit# erystals, »• p« 
132-136® • ifh9 p®tr®le«Bi »th®r was trisd hteams® ©thanol had 
not to#«n eoKpl#t®ly satiifaetory for thes® oryst&llissations*) 
Bi« r®sidwal lolid w&» dli®@lir«d in ehloroforiB# filtered for 
clarifieatioiit and erystalli8«d from a »ixtur« of 20 sal# of 
chloroform and 25 »!• of absolmt®-tthanolj, to give 8«5 g*» »• 
p* 13l},*l37^« In this there* had h##n s©» wMt# 
r«®idtt@ on hydrolysisi this was apparently essentially th® 
same Mtorial# pr®eipitat#d beeaas® of its rath@r low ©©lia­
bility in eth«r* % reeryatalliEation of this material, along 
with the first erop from f>#trol©t» ®th@r (b. p«# 60*70®)t 
there w&e obtained a further 2«lf g. of produet^ m# p» 13l|.-l36®* 
The total yi«M ©f r«erystalliK«d material wa« 8.6 g» 
Anal» Saled# for Foundt Pb, l|i|.«2. 
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Igaotien of witlx 
butane»**fgii?heayil#ad-IIthlm wms pi*epa.i*«t tr^m 0,0l^ mX» ©f 
Isad eblorlds, and t© it was a.€d®€, ail at one#, 13«7 g* 
Co #08 Bol«, 100^ ©»s#ss) of l"br©iii6«»lf-'elilorobmtaa«» fb© mix-
tiar# wsi stirred tw#nt:f aiautes la th® e©M, then hydrol^zei 
Clittl# rtsldiie, filtration ima®e®ssar|^) aM werksd up* Tim 
©rud# predmet was a yellow liquid# ffeis was wasl»d twies i» 
ft ®©pa»to]py fumel witli etfeasel (t© rei^v© mir®aot«d balid®), 
thm treated with |)®ti*0l%«ii ®tli©x» Cb» p», 60»T0®) t© precipi'-
tat# aiay-l|^fb e@^#niid, aad filtered Cr®sldw«t ^0*2 g»» whit#), 
f© tb# patreletm, ®tb©r golntiea C15 ml#) tbeiP® was added ,10,, 
k1« of MbB&lute ®tliaa©l« Si« preduet c&m out a® an oil, 
wMeh «®lidifi#d witb diffiealtj- in tb« ^#fj?ig®t»at©F t@ gl¥© 
5»7 $* iPatb#3? sticky crystalat m* indafialt©, ab^nat 55 
or 6o®, Bi#it titt»bid« Amthm QvjBt&llimtim tr&m p©ti*®l«ii» 
©th©r Cb» p*, 6o«70*^| g&rm 1#2 g» of aateFial Mslting ©Tey a •• 
20 ©r 30 ran^fi-tip to ab©ut 125®* ®iis ©bvlemsly was 
the w»Bg ©ad of tk® epystallisation, sine# tMs prodiaet was 
appfoaebing tbe a# p» of tb® bis dwivatlT® fabot#). Atten* 
tion was turned-t© tb® vmm selubl# fraetlonst and fr@a tb® 
motbex' liquor of this erystalligation tber® *a® obtained* by 
addition of ©tbanol and eooliag la lc«-salt» 2»2 g* of wblt® 
erystals bft^rlng a# p. about 56*61®* 
R&aetiQB ©f tyiph#aylleiid«»ltthim witb tyipbeigllead 
ehlofid® »«"•'Soffipemds ©f tb® R^^bg typ® eentalning »r# tban 
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©ne kind of l group In tbe ii©l®cml« baT® mmr b«®n pi»®par®a* 
Bi© possltjllltj &t preparing ceapeunds of %h® tfp® 
frem IjPblii and was inf«stigat©t toFlefly. pii*s%, hQw» 
til® pr«s®nt orientation «j^®ri3i»nt was ®aw»i«4 ©wt« 
fe»iipli#i^3.i«ad-litMm was prepared as msuali at -10®# fr@» 
0»3 g« (0»03 m©l«) of lead efeleride# To^ tMs preparation 
tli®r# was add®d ll|.,2 g. (0.03 aolt) ©f triph#nyli«ftd elilorid# 
ant the uiixtiar# *a« itirred for 1,5 hoars# still in th# culd. 
®h« bright jmllm e©l©r r©»pp#ar«d# fh« aixtwr© was lijdr®l;fK®d 
hj p®wing it into dilmt® aiii»nitt» ehl©rid« solutien and tfe# 
residue was filtered ©nt« After drying it weighed 25*2 g»# 
and was a bright orang©»y«ll®w color. Hii® iiiit«rial was ®x-
traeted suceesaively with p®tr©lem ether Cb# p## 60-70®) and 
hot «thanol, and then diisdlved in ohloreform and filter«d, 
to leatre only 0»7 g» of inorganie rasidme, lto« y®llow color 
had fad»d during th« ©thanol treat«#nt (this was the first 
point at which h©at had been applied during this preparation). 
fh« ahlorofom solution was e©n©©ntrat«d by distillationj^ and 
en eooling d#v®lop«d a persistent ti»bidity which r®aain#d 
tr®ubl©®©» thro«i^bout th® following ©perations# Addition of 
®than®l gav® 13.I|. g. ©f whit® crystals. Heated in a capillary, 
a saaplt of th®®® crystals d®ir#l©p®d a f®w dark ©peeks at 
155-1^'0®* did not b®havo mmeh lik# h#xaph«nyldil«ad. Cto 
ftirth«r heating th® samplt ehaa^ed to yellowiah and then t© a 
brown wss, without melting. Iterystallization fro® a hot 
BixtOT® of 85 ml. of chlorofora and 100 sil. of absolute 
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©thanol gscf® 9*0 g« of small wMt© crystals now fieoom-
posed ©xtensiv®ly at 155-*160®|, like htataphea^ldilemd. ' Tbm 
petrelem ©they and ©tbanol exteraets of the original ermd® 
prodmet gaT®, ©a working up, ©nlf s^m® fucrther amomti of 
tli®ae ia» srifstals# fli» total fi©M ©f the amterial was 
li|.«8 g» ($6% ealemlated as li®xapJi®JE^Mil®&d)» 
leaetiom of tgiphegrll«gid«»lithiiiB witfe. tyl#thjllead 
ehlogld«»-'*fo th« ti»lfh®ii|rll«ad-litMm py@par®d fr@a 0.0l|. 
TO1« of l#ad ehloiPid«» thei»e was added 13«2 §• (0#O^ »ol@) of 
t3?i®tl3yll«ad ehl©i?id# f'i»®par®d aeeordiag to GalingaeiPt .and 
eo-woipk®p®7)» Sie aixtur® hmmm telgM yellow# Aft#r 0.^ 
la©w in til© «©ld it was liydr®lyged hj pouring it int© ie© 
watw# aad filtered# fh# ®tli«r laf®r of tb®' flltrat® was 
s®parat®df It emtiawd t© deposit s®lidt and was filtered' 
twie® mr® oa tfe© saaii filter. Tkm total're«idu© aai©mt©d t® 
9»2 g# ©f orystallin® erusts. Kils residue, tr«at«d as 
aboTe, gaT« ouli^ hsapbeHyldilead, 2#1 g. <12fC)« fhe ®tli©r 
selwtion, after drying aiid distillatienf yielded a r®sidt» of 
oil eentaining wbit® erystali* f© tMs wa» addtd $0 ml • ©f 
absolmt® efhm&l (with whi&h tri«tljylpli®i^ll«ad i» laiscitol®, 
wMl« t»traph©iiyll®ad asA li#xaph®iiyldil@ad ar® iiis©l«.bl®) #. 
aad th.0 solution wa® filtered from 1.2 g» of wMt« solid. 
Th# filtrat# again b®ea«® turbid and oontiiiu®d f©r maay days 
to dtposit whit# selid. I© daflnit# prodmet was ls©lat«d 
frea it» 
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of dlmthjl smlfafe® in 10 lal^ ®f in a ®aall oouieal 
flaakt Bit solution, «t@od. @a# how at p@ob teaptratw®* 
Ctaly ft sligM pr«6ipi%.at® Twmtj adiimt#s» ftfltudng, 
li©w«T©i?, samti it wMt® selii to preolpitat® apparently 
filling th« flask» Si® mixtwe was ooolti. and filtered, and 
tht' pr®elpltat# was washed with ether* Weight l|,#2 g., »• p. 
2l|.0-2l|5® t© a vi®eid, te^waitli »elt. &#. filtrat®# ©b 
staadiof ©¥«r night# yi@l€«A 1»2 gm imm prodaet# Tiiii 00m-
bii»4 »at©3?lal was i»®ei»fstalli««d tmm 2SQ »!• ©f abs@lut« 
©thanol# with slew oooliag, to gift 3»$ g* (3^1-^) ©f wMt«, 
pmmrXjt very fiae fiber# or a««dl«s, ». p. 2i|l*2l|,3®# An&l* 
Oalod# i&T 028%!%®®^^^ 3©»3* feaads s$ 1|.«6} 
Pb, 29#8* ' Wtia was apparently- thm ®Ep«ot#d 
'*'OS©gOOH|'*# It# s^lttbility in wat@i» 
was less tliaa 0*1 g« per 100 ©f wmtw# (Bi®re was 
mYmthelmn to&wing aai smds whtn tfc® imterlal was shakeii 
witli wat©r» as tfe«r« Imd b#«n witii tht tripiaen^l-gaWBa-
di«tliyla»ia®pr@pyll©ad »#t1to8tilfat«t ateov®#) 
Beaotien of triph®ajl*i?«»diffigtliy,l«min®phei:g'll#ad with 
mttterl  j£did^. '»'»SplpbeKyl*£»diK:0tl iylaain.6pbeEg'l lea<i ,  l .O'  g«,  
was disselirtd la 2 »!• ©f mttliyl iodid® ia ® 25 fla®k, 
waraed t© boilintg, and all®w#d t© staM at r®oa t®ap®rat«r® 
f©r tw© liottrs* Sfcher, 15 al*# was added aBd th® product was 
filtered omt. It was r©erystallig#d fr©ffl 20 ml. of abs^lmt® 
©than©!, to giv# 0*5 g» ©f wMt® •orystalt wMeb apparently 
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on heating, ®o that th® m» p* was a©t rtpi»odmeihl® 
{«. g,, h®at®4 rapidly tr&m 27®» i»lt#d &hmt l8o®f li®atM at 
2® pw mimnte startiBg at l68®, ii®lt®€ at 173®S htat®4 at 1® 
pmr MnuU, startiiig at 155®* ®«lt#d ahmt l65®|, Th® 
analysis did mt eorrespend fer th® ©3^«et«d methiodid®* 
Bsth th® lead and th® iedin# valm®® w«3?e l®w, "femt the flit I 
rati© wa« eerr®©t« ffeis indieattd ©f c©«3?s« a ouptent of 
in®rt *t®rlalt possifely ®f eryetallisatioa.# fh# 
analyiia in faet wna el©8« t© that r«tmir«d fer a dlslc®h©lat®| 
I*2Cg]^0H, Anal> 0alfid. f©r 
Pb, 26.*lf I, 16.0. mmds fh, g5«9l I» 15.6, 
(^g®ii©g®rffliiiilwiB Inactions 
fh® 8tmdi«s d«serihed afeov® oa the r®aeti©a of phenyl*-
lithim with l#ad ehlorid# stiiailat#d interest in th« nati»© 
of fe© rtaetiens of orgaaolithiiffl e©iif®mds with d«riTati'r«ji 
©f th@ ©th®r Srotip If-B «l«ii®nts In th® divalent etat«« 
v«®tigati©iis in thi® Lahoratery^^ showed that itaaaisus 
ehlorid® in ®th#r r®a<sta with thr«« ©qui^aleiits ®f ph«i^l-
lithiam, pmBtm&bly to f©ra triph©iiyltiii»lithli*f but that 
th® latter reaets t®rf slowly with M c®^©mds. Iiwestiga-
tions earritd ©ut ©ls®wh®r«^^^ ®iigg«st©d that diphesyltia 
with ph«nyllithi«B gave teipheiiyltim-lithiiw. 
D» I©i®nl3©rg, wapiihlish«d w®rte« 
^^a.'wittig# §0 sLtimw* Qhm*» |2» 231 (1^0)# 
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A brief inves'tigafcion of the behavior of gewranitim in. 
B«6h r®a©tions was therefor® mdertatoa# • CFart ©f this work 
was earri«t ©tit in «®s©eiat:i®B with S» ©• Roaeaberg#! 0®r-» 
naniwa dieliAorid# is v«rf diffiemlt t© ®btft.in, bwt th® €ii©-
did«# i» a stable 'Uaterial# and was tli#r«for# ®i^l©y®«l 
in this r#s®areh« It wfts prepared, in ab©«t 1^.0% yi#M, fr©m 
. smfeliiiei g©ri«iiimClI) smlfit©, with hjdri©4ie acidi^^^ 
Ami* 0al04, f©r S®Igt I, 7?.®. F^mds I, TS,.2, 784.' 
Reastiom of germnim <iii©aidt with pheMrllithiiiBi in #ther 
r' 
rnrmmttm €ii@iii«# 5*9 f* {0»018 ffi©l®J» was smsp^ad## 
la 2© al» of «th«r ami stirred and e©©l@i ia an ict-^ialt bath 
at -lO®. Ph©nyllithi» in ®th®r was aided# lh.®n 0.018 mim 
Cl ©Quifaleat) ©f pheni-llithium ia l6 al# @f ©th®r had been 
added, 0®lor f©®t was atgativ# and th«r® had developed a 
d«®f bl®®d-r«d e©l©r# Adiitios ©f aa©th®r 0.018 mlm (1 
equivalent) ©f organolithim §®Kp®iHid eaiistd little ehtag® 
ia th# e©lor# but s©Mt d#ef*r#d pr«elpitat« appeared ©a th® 
sides and bottom ©f th® flask# After on® hata"# Color feat I 
WHS still ®tr©ngly positiv#. ®h@ eeeling bath wa» r©»v®d, 
and th® aixtiir# was stirred thereafter at r©©a t®i|p®ratw«* 
After two hoia?s uior© 0®lor Temt 1 was n#gativ«»- Th®a additional 
portions ©f phenrllithim w®r® &dd«d, and th« alxtar# was 
"" gratefml t© Dr» B* F» Homig ©f Brewn 
aaiversitj for th# gift ©f th# geraaaiwa smlfid®. 
126 !• 1. Fl®od, t» S# F©®t©r, .aad.l. 1. Pletrasia, Saorg. 
Syntheses J, 2, I06 ClSi|.6)«. 
138 
stirp^i emh %im watll th» Solor Tent IsteaM n#gatlv«» At 
2.5 @tulTal®iit©, 20 hews w®i*t r«qulf®d|. at 2.75 «<lttival«nts,. 
32 lxdui»t additional tia## lb®'©tlier 0#25 ©fmlval#Bt mm 
add®d Ctetal, tte®® e(|iai¥&l«nt0) and %h& ialxtia»® was stirred 
for 3l|. feenrs l#i^«r« 0®l©r fest I rtimtndd positif©# Dwiag 
the atowrptioa of th® third eqaivaleat of phtngllitMiiiB tl» 
red c®l®r ©padmllj liglit®a®d and the r#t p»®eipita.t© dis-
8®lir®dji t© l®ftir® a mlxtmrm eeatatoing a light ©rsage-tor©m 
preeipits-t®. fhere wa® now add«d 2«5 g# C0»0l8 a©l« plui® 
10^) of b®azyl elilorid® ia 2$ ®1# ©f «tli«r» sM. th« oixtur# 
was r@fl«x#d fur l*5'liow®i e®©l«d in ie®, faydr©l|-g®d with 
water, and filtered# The r®®idia# m#lt#d indistinetly areund 
220®# It wft® r®erystalli«#d freia b®ii25®ae, and gav® O.lf g. ®f 
small wliit® priBsmg a. p. 228-230®» Iterystallized again, it 
Baited still nt tia® ©«» t®3i5>«rati3r®« ia»d a. p. witli am 
autheatie sp«eli»B of t©trapli#nylg®rjaatti«iB., 232-235^1 »• p* 
of tb® r«f©r®ne« ®iui|pl##|, 232»23i5®» 
©ttier lay«r iii'tb® filtrate fr@a the ©riginal r®ae-
tieia mixtijr® wa® separated^ dried ©n I^ierit®# and th# ®tli©r 
distilled ©ff ©n ft water batli# fbis l«ft a mmsla of dise©l©r®d 
crystals in a yellow or reddlgli oil# the wbol© weigliiiig 6.6 
g» It was ©xtraetQd twie# witli 20 ml. of hot isopropyl 
alcoli©!# wMeh is the r®c©m®ad#d s©lv®iit^^ for 
• «i¥«par®d"\y B» W» ^«p®r» 
A* Epaus and G, -g^ Sh@r®aa, Ohm* ^ 
kh9k (1933). 
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•feriplit:Bylfeeiisiylg«i''Wiiiinffi« fh# Msidw® was now a teittl© 
®©lld j'estod weigMng 3.t9 g,, barat«*©i»aiig® in e©lor* It wa®. 
ehdpp#d out Qt th® fXask and It smelt strongly ®f 
beagyl elil©i'td©» Wtqm of the ts©pt^pyl aleoli©! ©xtraets 
ttmrm e^ystalligei ©a e®©llng a gmag yellow imterlal# fills 
was ®:^tj»aettd again with ttape® siieeeeslir© 5-»3.» portions ©f 
isopropyl aXmholt aad eaoh p@rti©a o» soiling d®p©sit@A a 
tm iillllgs»a»» ©f whit©# waxy eryitals# ill thes® ©xtraets 
w®i»# p©w«d -tteoiigh th® sft®& filter, bwt oa^the filt#i? theg® 
soft crystals pressai t©g#ther int© m aaorphiiu® Mtst, a# p* 
&b©ttt T0-19Q® wh«a 'htated m a flsh®r-J©3ms wlting-foiat 
•'ftt©®# ph«ii®B®iiii, agr©# w«ll with th« fethafier r«©oi*d«4 
for th« dl|»h®3aylg»r»iLaaffli p©lytt#F by Irams^, #xe«pt that h© 
r®0©ri® th® whit# ei*yatalliii# p©,rti®a a® »ltiiig (in ®m das®) 
at 
®i« M^tria^nt waa r®p#at«4 with «s8#ntlally the saa» 
results# ®xe»pt that th® third «Qmiifal®iit ©f phenyllithiiiiB 
mquimd longer t© reaet fabuttt l|.0 hows at 2#5 eqiilTalents 
and 6I|. hew® at Bm70 #«juival©iits| th« mixtmcpe wa® stirred for 
l|.8 h®wrs after adding all th® ©rgtu^lithiw® 
Disorasioi 
Sfiithesis of Qi?gaa©l®a«i Ooiii»«iid8 
®i« moBt wldelj useful mtlaoii tor tli@ pweparatlon ®f 
organoastalllo dtriTatif®® of the litaTler si«ital® involices th® 
remtion Qt & mr® mmtim ©i*gaii©a@talllc t^p©, such aa a 
arlgnard f«ag®at &r am drganelitliluiB e©]^©ar^» with a halid,® 
of th« heairiei* Wital. W&w exmspl®, orgBXimmrovaej or orgaro-
tln e©i^©md® ar« e©aT©iii#atly prepared hj raaetlona ftaeh as 
21I%X • IfeOlg —» IgHg -1. * IgGlg 
l|S%X -1. SaCli^ 4. 2%^ + 2%Clg 
OfgaBOBftallic dtrlvatiwa of tet^afaleut lead m&j obtained 
In an analogews bmt th® mthod is not used fos* 
p:r@pa3?atl"f« purposes beeause of th# instability aM treacherous 
aatwe of leaA tetraeKlerid#. foftunatdly, stieh oi*ganel#a4 
eoBipemids ai»® availabl® trem th« r#aeti0n of Srigiiard r®** 
agent® with lead 4ieh3.©pid«^^9, aeeerding t® th« 0T®i»al3. 3?®« 
action 
•¥ spbGig n^m 4. pb + 2%% **• ^igcig it) 
fhis is the eoMion laboratoi^ aethod of p2P®pa3rati©n ©f tetra-
arfll®ads# IMsywaetrleal l«ad e^i^omds »® then msmally 
0*" Ittnej? and 1. ffipaua®^ Bey*» |5» 3415 
^2%. ff elf fey and f* '&*mkler, 112% C1.90l|.). 
ali.i 
©totala#d remtims smh as th® f©ll®wlrig (X « halogen) i 
yb # HI l^PfeX + 11 Cll) 
®3? H^PlJ + ^ IjfM • iX fill) 
thmn •¥ I t - ' U g X  ^ •  H g i g  ( I ? )  
Gpgaa©l®ai ©©^©mds (#»®pt t®ti*a«tl3yll#ad) a*'® mot e©»ii»-
eially atrailabi®# and th© iafeatigatei* Mst th®p®f©^® pi*»paip# 
f©2» Mas ©If th« iiiii®a:»»®4iat®8 iadioated at>OT®« 
in tli« atttods for tfe«ir pr«pas»ft%i®B mrm thevmtm® alwa|-0 of 
latertst. 
flit »mtta?e of the ^#aetl®a ef Qi'ig»ar4 i»©ag«at@ with, lend 
elal©i»idt wa® atmditd «xt«iisl¥«ly hj aai c®»w©3?k@rs» 
Thmj e©B«slii€»i3 tbat tto.# steps l3air©lv#i ir®r» 
21*X + PteSlg l2Fto -• ^ CV) 
31gf|j ^ pb If2) 
m^fb2 -» 31||_?fe +• » fVlI) 
(wlb#:pet la •a©e©i*d«Qe® with li.t©3? 
wrlt-t«a rmVb&T thaa lj?fe ai glv©E hj It Is feadily 
possible t6 Iselat® %^2 fr®ffl th#s« reaetlea aix» 
ti»#» If til® heating tliii® i® liBitedi, and wimm la.«at«d al©a« 
smeh d© md«rg© trnttmr tb«r»al d«e®i^©sitioa iii 
aeeoFdaisus® with resetlos ?II aboMW-M-. th« Igpfe 
pottsds pr«i»al>ly pr0dwo#d la i?«aetloa ?# feewever, th# ©aly 
#xa«pl©® wMeh hav« b®®m isolated ar® dlpM^ai-lls&d and 
Iit2 
Sies# w©f© obtalned^^® hf tli« i»taetioB ©f 
l®ft4 eli l e r ld#  w i th  the  Qr ign^&.  pe&gmt  a t  2®.  S i«  j i®Ms 
w&m ©aly stoemt At falser th® i«e©^0sltl©ii 
was pi*#staBali3.y %m r&pM, and ®f@,a at 2® mest ©f th© produet 
wsfi ^fl5 and ^Flsgl wliereas at 1mm tta^®i»atyr#s tb# arigniird 
reagent ««s®iitl&lly • »©t r«aet witli l#a4 
Opgaaolltliiw '©©^©mds eta toe im ©xaetly th® 
way as §s»igiiai*d rmgmtsg tbt pr#pia»ft,tlen ©f M^fh 
^4^ 2mig —» * fh * ItilGl (Will) 
*Bm MM. mmp^TmAmp maeS In this mmrnvg otter a© pai»tiemlar 
adfaatag® owi? th» Grignard reagent «xe«pt ia e»rtain &mm 
whty® tia© latter Is mav&llabl# Cfoi? ©xeu^lt# im th# py«pai»a-
ti®a of t«fepii"j^<i£»#tliyl.6Jiia©pli«ayll«a4)# l®w®v©i», tb# 
®j^©riiE»iits ®f Sm.m^ mi ©f in ttiis Mh&r&t&rj 
®bow«d tlmt QTSBjmli.tM.vm e&w^0vmdm oould a.ls® b® used in 
aii®tti®r w®y tar th® preparatiea ©f €#:piTatiT«s. fht 
©-repail i?®&@tl©ii iav^lted wm 
3Bm + ?beig • m —» + zuioi + MI (IX) 
and it was ®iigg«st«4^ that th® it©p® tm^lrei. mmtm 
1|JU amig —» 8|^Pb 4. Pto • iLiOl (X) 
211 4- m —^ SgP^Ig 
iMM -I- Sgtteig » -f- 2MI (XII) 
^ M* &mee md O# G» leissaus, B®£e, 888 (31922). 
Iit3 
In this tteesls it 1® shown that organollthitm coapotand®* 
applied in jet gtaother way, ®®rf# also as fery ws«fml tools 
for th® synthesis of gom# msysMtFical oFgaaol«ad d#i»iTatlT@s. 
The reaetions ia¥olT® as • intfersediateg RjFfeLi coi^omds^ py«-» 
pared in ©ther fp©» l®ad chlorid® and Eld# 
3RM + PhClg > l^fbM + SMGl CXIII) 
Bi« IjFfelii c©i5>oimd is aot isolated, but ii iaafetai treated 
with an wgaaie halidtp t© gif® e©®i»©imda ia g®od 
yields#, 
BjPbU -1^ s»x » n^mn* + uz (xin 
Tb.® ©?@at adirantag# of this method of synthesis ©f s^h 
g^yw^trieal ©rgaii©l«md typ#i ©f eenrs® lies in th© fact that 
th« pwparatioii pwmmdB dii»®©tly fr®a l»ad ehlorid©, aad 
av®iis tht a«e#ssity ®f isolatieia of the^'I^rb eoi^owid® Mid 
th#ii ©f the 1|PM d«rl¥ati¥© (rmmtims I aa.d II abov®). 
li^ther advaatag# i-s that it is not neeeseary to oeawrt th® 
R*X 0#ttp©ii«at t© a Qrigmrd r«&g®iit (as few? reaotiea III) or 
©rgaaolithim eoapomd, §© that the Mthod is w©ll adapted 
for ew® cmsm mhem n*X d©«i mt r«®ot well with 
®r with lithium to gif# an orgM»m©tallie d«i'i'fati'r#« An 
©xai^l® is th® pr®parati©ii# described aboir©t of tripheiiyl»'>^« 
di®t!gflami'i»prepyll«ad« Aa©th®r ©xaaipl® is f©md im th« . 
preparation of o«^®ttiids suoh &s lf3-bisCtripheiiyllead)propan®, 
^ ©ther haad# this synthetie 
method has eartais liiaitati©a® • It is w®ll itdapt«d f©r th« 
iMt. Ill igua|>.i>i^> 
pptparatiloB of typ@i ia eases wh®m 1»X e®atalas a 
lialogea atom attaetosd t© an aliphatie earb©a at®a# I© c®®-
pounds of this tjp® in vMeh R« is an m?fl gromp ImT© b«®i3, 
obtaimti by this r«ft@ti©n, Als&» the reaction h®©©»#s mm-
plieatei if R* eentains fimetiea®# smh m awin® or nitr® 
gromps, whleh i»«aet with orgaiielithlim e#^®wads, lastly, 
this i;3 afpar©iitly mt a generally useful mthod. for th® 
preparation of Its® syswe-trical 4®rlvati'r#s Cfor iiastajic@» of 
th# type lgl*S"PI>)» fh® r«a»®a# for th®s« llmit®ti©ns will 
b® dl0ems®®d b®low« Jm all eas«s studied in th® work re­
ported in this theaist th® group 1 was aroiiatie* 
l®®haais»® ©f l^ganolead l®aetioias 
Itoy ©f the investigatioas reported ia th® ®xp«rii!ental 
®@ctiott w®r© earritd out for th® piarp©®® of tlarowing soai® 
light ©a the »©ehanlsM Imelwmi. la th® preparation of 
ergaa®l®ad eoi^omd® by th® Tarious reaetioa® e©nsid®r®d» 
Kroai th®s® ®:q^®ria©ntSi taton togother with th©«e of other 
workersjf eerta'ia eonolmsioas et» b« drawa» fh® Mohaaisiss 
will b« disom®s®d with r»f®r®iH>@ t® th® ph#»yl dorivatiT®®. 
It appomrs that ia th® aetion of pheayllithitna ©a l@ad 
chlorid® th® k®y roaetion. is th® forffiatioa of diph®iayll®ad« 
2SIA * rijOlg —»• IgFb + 2UQ1 (Xf) 
Altheugh th® diphoaylload thias prodtieed is not tis@d as Mrnhp 
it i® pr®®iwably th® iaterwsdiat® whieh oa th® on® h«yad 
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TtpjP'esent diplaenyllead, in •©©»§ fom. A® th® tMM ©qwif-a-
l®at €sf phesfHifeliim is add«a, this eolor fad«a out, and 
tin&llf disappeara froa th® pi»«eipitat@ |alth©«gli if tli® adx-
twe i® allowed t© settle a faiat yellow eolei* is still s@«a 
ia th# solution)* fifftheraor®, it is b«li»ir#d tlaat wMl® 
reaotioa Xf is iwweysibl®, i»®a@ti©a Xfl i® y®irersilble, so 
that th# final pyopa^&tioiij^ eontaining exactly 3 «qiiiTal»nt» 
of pfeeuyllithiim p#3? mlt of lead ohloi*id@;| i® r®g»d«d as an 
©qmiliferiw gystea, far displaotd towai»d th# tripli®nyll«ad-
litbiiaii aid®* 
4. %E^U » C04l5)3Pm CXfl) 
Biii fo^amlatios t^lains w&vf well imnt of tlh# btlmvioF ©!»•• 
served fof th« trii>h®Byll«ad-litlaim pp@pai»atioas» Mditioa 
of Tmgen%s oontaiiiiBg fmetioaaal gromps toowa to reaet 
rapidly witt RI»i eos^omds always ea«s#d th® rmppeat&me$ in 
a short tiffi®, of th® y«llow eoloft indieatiiig a diiplae#ii®iit 
of th® abov# ®yst®M t® th# l@ft.# fhis wa® th© oas®# for 
install©#t in th® ®3|>«ri»®iits with »-toi»©B@iiiilia®t with tri-
©t%ll®ad ehlerid®^ and with earhea dioxid®* In th® eas® of 
earhoa dioxide, it was found that ph®»yllitM«m added up t© 
two ®tmiv®.l#3at® was not available f©i» e&Fbonatioii to istnzoie 
aoids bttt that wimt®v®r amowit of phonyllithirai waa present 
©vei* tw© ®<i«ival«nti ©owld b« cerboaattd to give, mdmr th® 
coaditionsi i2#®d, always about $Q^ yi®ld of btnsoie moid* It 
is th®st rtaotioasi plus th® poaiti-r® ©oloy f«»t which 
d#¥«lop® feetwtea 2*7 and 3.0 @qai^al®nts ©f phtajllitMiMa,-
which ©stablleli fcli# availability ot phej^llithiw im- thes® 
pi»epai»mtioiis# ©10 belief la th® of ti»ipli«uyll©a€» • 
lithiaa ia of ©©tjops# based m the reaetilottt with 1*X e@if>©m<ls 
to gif# BiPbl* i«rivatlv®s. 
Fi*©a fell® <lis««8©l©ii ®f divalent lead edaponnds' gif©ii In 
th® Mst©i»ie&l s«eti©a^ it 1# smn that ®oaoi»l©eular l®ad 
ehloFid# is t© b® pletiir#€ as la f03?3iala a below^ and thit 
•sine® only alx «l©eti?©a» are pj*®s«at ar©mi th# lead atom it 
ahemM b® able to aeetpt m ©leetron pftii* re&dllj* If the 
ot^gaiiolithina e©i|p®imi i® veprmmnt®^ m TemtiMg «®s®atiall|-
as a ph«iQrl mlmt the el«ng©s la'Tolv®!! m.j bt r« f#ll©w®i 
tp-ei 
tfb-01 
%% . 
f6% 
jFb-Cl 
ei 
lp.%15 
iPb-Ol • 
"6% 
]'6% 
["6% . 
06%' 
fhi® is a formRllis«d y®ppt®entatioii ia thst it shows th# di* 
falent l«ad ooiapound® as moaomwsi irh«r®as th«j ap@ mdoubtedlj 
polpfteylaedi and als© la that it r®pF®s®nit» the' organolithiwB 
ce^ewnd as rtaeting a® e simple anion, wherms th# mMem^ 
afallabl#^^^ suggests that it is a0tuallj a o©^l#x siaeh as 
m 
Ll» In th® main, the fo«s!ulati©ii ab©T« points 
©ttt that th© mewprmm ©f thes® i»©aeti®ni ii the of 
the small mmrgj differtne® h®tw®«n th« stat®® 
•f f 
It is th© f#ady trsJttsfoi'iaatioas to«tw»®n th®s® tw© state® 
wM«h l©ai finally to the desirtd produet. It would clearly 
b® #xp®et©«i that the first tw© steps, lavolflijg <ilsplae®ia®at 
of chlorln© by phenyl, might b® ®is#ntially Ixreveysibl## b@-
eaus« of th« ipelativtly high itabillty of ehloria® ai am 
luaioa# la th® last st®p, howtftrji thejp® Is »© r'emainli^ 
ehlerin® atom# All th« groups ai*© »ow phenyl gPQUps# 
lllmiiiatieii of asy aalonle group at thii pelnt, th@r©foi»ei 
would sl®ply giv® baeSr th« reaetants (diph«nyll®a<i aad 
pheatyllithiu*) and th® indicated equllibriuKi would result. 
fkm position ©f this ©quilibrium would vary aeeordlng to th© 
natur# ©f th® 1 grot^. 
fh« cast weuM b# different when two different ©rgaa©-
lithim e©a^®uadi were present ia th© r«aeti®ii Jilxtur»» 
fh©r® would then b® a possibility of latKrohange of 1 groups 
©n th® lead atoa, as for ©3iaa|>l« 
z£ 
mr 
Sp-B 
:i 
V 
1 »b-l 
1 
iPb-l 
ll}.9 
and so oa* r®®ulting In a mlxtur® of ¥arioiis t j pes  of oi»gano* 
lead ,iiiterm0diat©8«. fMs is apparently what oaourred in the 
attests to prepay® ai-e^tolyl-a-propylpheaylltad. Ala©, th® 
occttt»r«ae® of aa ®qttillbi'ati©» of this sort is «i®»onstrat®4 
by tbt ftppearaac® ©f b«ii®©le aeid in th® mixed aeids i»«sultSjig 
from earbonation of tli® <iiplaeflyl-£»t©lyll#ad-lltMim 
pr®pai»atiom» 
©iis #qiillibrmtl©n, ©f groups is. th® rtascm fop on© ©f 
the abo¥®-»»#mti©ii®d liffiitatleus oa preparatiens involfijng 
trias73.1«ai»lltMtaM» 'Sm other liHiitftti©ns indicated ax»® 
dxm t© tb© availability of BM frem tla® preparations. .If H« 
ia 1*X eeataiss a fiineti©nal g3?©mp wMeb feasts rapidly with 
orgaaelltbim co^emds, as la ths e^eriia®nts with a-bi*©®©-
aalline ojp i|-nltrob«ii2yl chlopid®, a cemplicated F#aeti©a 
will Msult. Fortmat«ly all^l lialidts d© not la geaejpal' !»«-
ft©t rapidly with aryllitMom eeap^mds# whll# apparently the 
r®aetioii ©f tripli©iayll«ad-lithittii with sueh halidti is qmlt® 
rapid, ^.tidging tV'^m th« #3sy®riwints in which e@i^l®t® r®aoti©ia 
apparently resulted la ten or fift®«ii mliiuites la th® eold# 
Fr©a th» «xp©ria»nt in whieh trlpheayllead-llthiuffi with iod©» 
b«M«n® gavii 66^ ©f tetrapheayllead, it appears that reaction 
with ar©»fttlo halogen Is also posslbl®, although somewhat 
slower. fh« ®^g«sti©» that itt'^aynthetie applleatioas R* 
should b# aliphatie is based, n©t ®n th# lower rtactivlty ©f 
arenrntie halogen teward the trlph®nyll®ad anion, but on th« 
probability of oeewprtnee of halogen-metal lnt®re©n¥©rsi©n if 
1^ 0 
H* Is' aroinatle. fhus for Instanc© phenjllltMiam (airailabl® 
fTOffi the reaotlon Xfl) jftaet® rapi^ij with 
l>r©*otoltt®a# as fellows^^^s 
* £-CH3C^l|^Li 
•fills would lead fiaslly t© a mlxtwr© of products# Cfb® ea®« 
where 1 a and the ppodmet is therefor# th« spwattrie&l 
H^Pb eoiipeimd, woaM ©f soiirs® b« m ixeeptioni bmt in this 
Gas® th« hlgh-t®ai)@ratuope teohalQU® is probably th# method of 
praetieal ehoie®#) 
«i® two stages C#quatioa» X? and Xfl) in th# formation 
©f trlphtnyllead-lithlaa ar© als© dlstlngmishabl® by th® dif­
ferent b«h«vi©r of the »i%tm»® on htating. Hsating at th® 
diphtnyllead stag® eamstd d©c©Bpesiti©n with d®p©8iti®a of 
lead and forsffiation of h«xapheiiyldil®adt as tjtp«eted« Heating 
at th# triph#nyll®ad-lithiwB stag®, how®vtr, did not cams® 
d«c®3ip©sitl©n. 2t has b®#a pointed that this r«©ult 
r®quirts e®nsld#ration, sine# if th« ©<j«ilibriMBi Xfl oeews 
then diph®nyll«ad sh©mld b« airailabl® in s©a© aw»tmt «"r«n at 
th® triphsi^ll® ad-lithium stage# tnd s©me d«0©i5>©sition .might 
b® ®3cp#©t®d» It may b© that th« ©qmilibrluffi is ordinarily 
shifted far t© th« right as written, and that th# tlm# allowed 
for GOT ejjperiinents was not «n©u^ to d#teet decomposition 
Qlliaan and B* S. Jones, J* Am. 0heiB> Soof 63, 
ili,39, iWii, a4li3 mki)*  
132 Priirat# oomisnaleation from Dr. Qeorg# Calingaort t© 
I'rofessor Gilman. 
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th© ©listing oeaditien®# It i® als© possibl# that 
there is a fsvorabl® tej^eratur# ®ff«et on the eqmllibjpiiim. 
The fflpher^llead Asiloa &nd Other OrganoTOtfelllo Aniomn 
Tpipheayllead-litMm, 1# an of a 
typ« of complex in wMeh a eemslderabl© ajaount of l»ter«st 
has reeently daTelep®# (although sueh eempniiiida hav® aetualiy 
b@®n imowa for laaaay y®ai*i)« It is obvious that th« reaction 
©f phemyllithitm'with l#a€ dhloi*i4# in ®th«i» is quit® 
aaalogems tor instane# t© the »aetion of lithium hydrid# 
with alwmiawm ehlorid# ia the ®ai» selTsnt t© fos*a lithiim 
aliiainm hyds»ld@^^^« "M either eas® the ehloriii® atoms mre 
displaetd, and then finally th® aaioa fro® on® additional 
©Quiirftlent ©f th® lithia® oempomd adds to th® eentral metal 
atom to c©mpl®t® th©.Tal«aee ®h®ll ajoi f®m a mifalent aaioa 
Cb oj* e below). Siidlarly^ HiethylllthiiiB can react with 
H-Al-H 
OH, 
C^H^-Pb-O^^ 
H J 
d) Ce) ' Id) 
triiii«thylal«ffiilinia^^^ to giv# t®tra.m®thylaliiiilnm~lithim 
1« Fiiihelt, A# e» Bondi, K« l» lilabachi, aad 1,. !• 
Sehl®sing®3?, J» |g# Gheg. See,, 2692 fl^?)* 
f, Hwrd, £. Org. Chem., 1|, 711 {I9I1.8). 
l$2 
(aBiont foratila d)« 'laiiy other ®xa^l@s of saeh eoapoiwicis 
are now kaowa, aM their properties ar« 4iscm»std in a group 
of i*©e«at papers by Wlttig aM eo»w©2»lc®rs^^^»^35»136^ fli«j 
mj be pp«par©d in general by reaetios of a neutral org&ao-
metallie »ol#©ml« with an BLi eonpomd C«, g,,. reaction x?I 
abOT®)^ ©r by resetion of tli« SM eempomd with an inorgaaiie 
halidft {#« g«, reaction XIII). I» the latter eas® the n#«tral 
TOlectil® is aa interaediat®. It Is of iiiter®©t to oompar© 
til© properties ©f tripfeeBylldad-litMrn with those of other 
c-oi^slext®* ^I»©ad o©ffipl©x®s hav® not, «p to th® pr®®«iit t2ji®j» 
b®®n mmng thos# disomss«d by other authors). 
Wittig^^-^ d«»erib®® th® behavior of th© phenyl eo^l®xe« 
of boront alumiBOTi, beryllim, and aim, and laaations als© 
triph®ayltl«L-lithim* la general# in th® eases inTestigated 
1» detail, th« eompotmdB did sot b«hav« lik# triph®iiyll#ad-
lithium. Tetraphenylbororx-llthium, was a rery 
mreactlT# iiat@rialt crystallizabl©, and solubl# in water 
without deeoBpositioa. Dwiog its preparation. Color fest I 
r©iialii«d nagativ© exactly up to th® stolehio®®trio atuivalane® 
point (1 Bol# of phaayllithim t© 1 »ol® of triphtaylberon)# 
and thaa b©oa«« atrongly p©siti¥®« lha eoBpomd did not r«-
aet with katonas or with aoyl ehloridas* In fact, it showad 
n©a« of tha pr©parties' of phanylllthiwmf and thara was no 
Wlttig, 0# K&iehar, A# luekart, and P. Raff, Aim#, 
g63. 110 (19i|-9)* 
a. Wlttig and A. Mmkwt, AM*# (1950)l 
littig ®nd 0. Bmb, Asa., g66. 113 iWSO)# 
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131U® It appears that whil# th© properties of triph@»yltiii-
lithioffi^^ (and prohahly of trlpheaylgernanlwllthiya) are 
• abemt as Bight be ®xp®eted hj analogy with other ©ompl«x®®j 
triph«is^ll#iid-lithim shows in ©©rtain r®gp#et® & different 
h«h»Tior# as d«®erihed in this thesis# fh« th«®ry ©f a 
rtTersihle reaction which has b©®n advaaetd s«#m® at present 
t© give th« most adtqimt® ©j^litnation ©f this behavior, 
alth©«gh thia theory reaains of eenrs# subject t© revision 
in th« li^t ©f futwr# •jgp#riw®ntal data. An #:;q^l6nation on 
a »©r« fiindansntml physical basis of this and other singu­
lar it i«s in th« behafior ©f l®ad ©©j^oiinds will b@ aided, ©f 
c©«rs®, by th# d«v©l®p»®nt of qmantitati'®'® inf©rjnation on th« 
energy states of th® 0r®«p If-B ®l#a»nt»» Th® n&tw® of 
this pr©bl«a, and th® diffieulties intolvedj ar# indicated in 
th# historical stction# 
fr®ffi a pr#paratiT# p©int ©f iri®w, it is perhaps fortunat® 
that triph«nyll#&d-lithiw differ® in behavior fr©m the 
(G^S^)^liX.i d«riTativ#s ©f ©th$r »tals ©f this i^onp, sine# 
trlph®nyltin-lithlim^^ and trlph®nylgerffianii»-lithiw» (this 
thesis) appar®ntly do not react w«ll with .H»X c©^®«nds. It 
has b©#n p©int#d out in th® hist©rieal section that certain 
properties of lead in Its Qo»pomds (such as th© "in^rt pair** 
effect) ar© characteristic n©t so nwich ©f ®l«B®nts in a 
gr©mp in th® periodic tabl® ss of ©l«»®nta ©f high at©»ie 
nuasber or &t©aic weight in general# Thiis it Is ©©nceifabl© 
that analogies for lead shenld in s&im ernes b# sotight in 
m 
th® sam® p@i»lod, rather than in th© San® group* A knowledge ' 
of th© b®haTlor of thalllmCl) In s©m© of tb©-s« rtaetieas 
woiiM he of interest for eoi^arlsoii with the 'behavior ©f 
leadClII# fh« r®smlts with thallium w@mM bt difficult t© 
predict, beeaiis® aetttally tueh a c©Bipl«x as dipheai-lthallim-
lithiuffi, (S^H^Jgfllii, wotili not b« analog©ms in ©leetroaie 
striact«r® to triph®JB^ll®&d»'lithlw and t#traph@nflalwmlnM»-> 
lithinffi, bwt rather t© triphenylberyllim^lithiim Cstructur®fl 
«  a n d  f ) m  1  r  mm' 
BmmmTt it weuld b« of s©«© interest if it.Gould b# shown 
that dlphei^lth&lliwsj-lithl'oia eomld r#aet sneothly with 1*1 
e@si>©nnd® t© gi¥« SgflS* d«rlvatlt'#s* ttufortuaately, the 
inter»diat« phei^lthallim is s© ferj uastabl# that it d©~ 
e®!i^os@i iia»diat©lj at •70®» and th® e©®pl«x anio» f 
eami©t b® ©btaia@d^^^» 
Diphea|'ll«ad 
©1# bright jellow liit«r»«di«t® which d®ir«l©ps wh»a l#ad 
chloride is allow«d t© reaet with tw® e^miiraltrnti of phenjl-
lithiuffi at -IQ®, or which ean bt regtaerated freim th® 
(£) 
2357 (19i(0)-
Gllsian end H. 0. Jones, £. tg^. Chaa. Soe.. 6^ 
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preparations toy reagents which ar« 
taiown to r®aet with pheuyllithiim, has h#en r®f©rr©ii t® in 
this disemssidB a® diphenylltad. The only report®# is©latioa 
of diarylleads, hy Spmus® and Heissatis'^^®., has already h@«n 
ii@n.tl©n«d« ®ie nmterial isolattd by th#m was d#serlb®d as 
d®®p bl®0d-r9d in ©olor* It was eharaeterised by lead, 
earb©ii, and hydrogen analyses, and by »ol«oitlar w«ight d«t#r-
Binatien Ceryoicople, in b©n2®n«| monewsrie), fhe questi©n 
whioh ariteSj, th®r«for©, is why th® int#rm#diat« la th@ trl-
phenyllead-lithim preparations should dlffw in e©l©r frw 
th® diphtnyll«ad igolat«d by th® ©th®r workers, f© this 
question no ipeeifie anaww ean b© giv«n, but i®Bi discussion 
©oneerning diph«i^ll«ad ean b# offered# 
A difficmlty of co«rs© arise® in any attempt t© study 
this qutstlon dlreetly, b»eause dlph#aylltad in #lther for® 
eannot b© isolated a® a w«ll»d«fln«d -mt«rlal* ®i@ dlffi-
eulti#® infolded with triph«nyll®ad«>lithitia preparation® hfifr® 
b®«n d«serib«d in th© «xp®riB®atal seetion. Att®^ts^^*^^ t© 
duplieiit# th® work ©f a»ams« and l#i0sam®^3O with th® Qrignard 
r«mg©nt hav© lik®wis@ nermw b®®n smee«®sful« authors 
th«ffis®lv®«, in faet, stat#d that the preparation eould not b« 
di^lieatcd with any certainty. Bi«ir t«ehniqu® involftd th® 
addition of lead ehlorid® to th# irignard solution. It la^t© 
b® noted that in s©m« of their #^©riia©nts, when the reT#r«« 
»d« of addition was ©^loyad, they also obsarvod a bright 
yollow int#ra«dlat« which they did not isolat®# 1!h«y beli©v«d 
157 
that this int©i»i3iidlat® might f®py#8ent th« th®oi»etleal fir«t 
st®p in the f^&ction,. phtnyllead ehlorid®# G^^FhCl# fli© 
results reported in this thesis d© not support .such a form-
latioii* fh© j&llm iiit©rffi®diat« appartntly Inertas®® in 
afflemt up • to tw# ©qmi-ralmts ©f ph^jayllithim, .and thereafter 
d©cr®as©s* F«rth#riB0r#» Ma® or&age-red aaterial obtaia®i by 
hydrolysis ©f tti# ^••dimet^laffiinopheijy.l prepar&tioa did not 
o#ntRin halogen* In tb# lndieat#d'ftbov« for 
ph®Byllithl«m and l®ad ehlorid#, ther# is a phtigll®ad 
ehlorid# stag®p tout la praetie# It 0#©as iiqsQssihl® to di@e®ra 
any ph«ii@B»aa whieh dlstiiagmish this stag© ai k s«parabl© 
step, wh»r«as the dipheayllead stag® 1® elearly distingmishahl® 
in praetie## It 1» assmed that ph«fflyll®ad chlorld® is f^rf 
r#a®tiv® toward phejo^lli'thim. 
Th« ittt©rffl«diate in th® renetioa of l««d ehlorld® with 
£»t©lyllithltm was d««p r®d in o@lor» ^-f®lyllithltiffl hxmm®T 
gi.¥« a yellow lnt«r»®diat® • It should h« aoted that traasient 
d®®p r«d eolors d© appear during the hydrolysis of triphenyl-
lead-llthiioa pr«paratioa.si and that th® e©lor o'bs«rv®d in th# 
int®r»®dlat®j while bright y®llow if the preparatiom 1« ©arri®d 
out a® ahov«» will irary wnder other eonditioas th|*OMgh ©rang® 
to an orange-brown# 
®i« reason w.liy th® eolor ph®n©»»aa writ eoniideration 
at any langth is of^eourB® that fariation© In eolor in eoa-
pomds of this sort pr®sn»ably r®fl®et variations in th® 
IBB 
elBctmniis state of the noleeules Inirelvod, and eoloj? its®lf 
is ttswalll^ attributed to th® ppeaene# of lafeil« or "oid"* 
#l«etep©ni in the friph®ii^ll®ad-lithi«a, it w©«ld 
amm-s »h&uM h& e®lorl®ss if its «l«etr©aie itrwtwe is a® 
represented ab©vt Cferjamla 0), with m impaired ®l©etr©nB and 
th« ©tabl® oetet arrangememt ar©md tfe« etntrml at©B» ©ais 
Agrms with th® ohs«rfati®ii@ r©co^rd®d in this th«si»« Tetra-
ph®ttylbor©B-»Hthim, with m analogeu® stTuetwpe$ is 
itolahl#^^^ as eolorltsi and is ©xtrtatl^r wm?metiv@f 
as d#s®rib®d ahoT«» !aii»r# ia# how&w&r, aaother typ® of 
pheaylboron ©®IE^1®X anion# present in oo^oimds lik® tri-, 
phen^lboron-seditiM^^®* , ffe®®e e©mp@uiid@ ar« eolored and highly 
riaetivt toward radieal r«ag®nts sueh as triphtnyl-
©atl^l, «tc* prop«rti®i ©f s«eh materials md@mt»t®dly 
indieat® that they ©©ntain a radleml-ien# with an mpaired 
®leetr®ia (strwetw# • fripheiiylbor®ii^®®diiiffi is bright 
<!6% 
(£) 
yellow. For triphenylborun-lithiiimt colors f.arying fr©a 
yellow throtigh r«by«»r#d to ©lif«*-©re©n ar# mentioned. Another 
exai^sle of sm©h a structure i® probably present in th# 
IM 
'1. KPaus® and H# Polmak, B®r«, 61, 2?l (1920) 
m 
Interffitdlat® proitietd hj th® reaction of diuethyltin with 
i©di«ffi ia litMi<4 aweiaia^^^# fli® fiyst atage Cl atom of 
l&jl ©f in this reaetids giv«s sn oFang© solm-
ti©a wMeh ip«aets as weiald h# e^setdd if it e©atain#i. di-
cQiqpoiiad® of this s©Ft af« treated with tw© gra»-at©aa ©f 
®©i.i«ffi, the resmlting dtriTati"?® is msmlly Amp r«i la eol®!*. 
fl»i»&lpha»naphttoylbor©a-<iis©dim etherat©.* how®fe3?» is 
fhw® it appeal's that variatioms in eelor in th® laat 
pr®paratioaa nay indicat® fariations in «l«eti'Ois,ie strmtw® 
of the groups iii"r©lir#i# 4t pr«s«at it is not possible t® 
giT« a ®©Bsist©mt ®xplaM&%t&n ©f all the i»«smlts ob®epv®d# 
Fiwther e®a®id#patioa m&j show that th©s# e©l©3? ph®noB#aa ©an 
to® a. useful aid to sp#eulati©»s on, eertaia of th# eh«»ieal 
2568 
• ^ It B#nt and 1# Doff mil» J. Aa« Ohtm# Soe## Sli. 
2132 C1932)# •"* ~ 
H« I. Bent and i« Dorfmaa, Aa» Ch®ni» See,, 57. 
192!|. C1935K " *" '  ^  ^
H, Mm Bent and 1. Dorfaan, to. Chta# Sm»» S7» 
1259 C1935)* 
wthyltim-sedina Cfersttlii h)# When tia^^^ m 
« • «» 
- Mm 
blaek^^®* 
G» A* fipsms and 1. I. 6r#©i*. J. Am* Chen. Seo«. kj^ 
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probl«mi**for instance, tb© distinct differene© in sequence 
of color eliaagss betw««ii tli© ®xperlffi«nts with lead ©a th© ©a© 
hand and germaniiSBi or on th® other may prove t© to® a 
guide td an wider standing ef the ohvious dlff«r#iiie#s in 
natw® ©f the pr®parati®ns* 
fh# work of Irams® and leiisatts^-^® has b#«ii interpreted 
by 8©»© su©e®«diiig workers ms indicating that dlphenyllead ia 
characteristically a w«ll«d«fin@d red erystallin® solid, 
»n®ffi©rle ia B®l#«mlar ©©upoaition. For diaryltins^^^*^^*^^ 
and diph^iylgeraaaiim^f wh®r# mr@ results ar® availahl®, it 
is cltar that this i® act th® cas#* Sx©s« anterialf ar® 
chara©t©ristically lll-d©fia®d polymers, varylag fr©® yellowiah-
whit® to m*mgB ia th# solid aad fr©» y#llow to r®d in solu­
tion, which ©a «jctra§tl©n yield th# »n©mer oaly with diffi­
culty (th© t6tra»r ia the cas# of th® gerraaaiua e©»|)omd), 
fi» »oa&»tr p®ly»®ri«®i rapidly ia t0luti®a^9, it is act 
iasMdiataly clear wl^ diph®ayll«ad should differ so coa-
siderahly ia these respect® ftrem th« ©thtr o^^iqsouads, aad 
actually th® b®havlor described ia th® «xp©ri»»atal section 
for th® lead ehloridfph«nyllithlm aixtur#® after hydrolytis 
iadicat«s that it does act. lh«a th® y®ll©w ®th«r laytrs 
fr©» aixtur®s believed to contaia di|>h#ayll®ad w®r® aIlow®d 
to staad# after hydrolysis aad dryiag, th©y 0©atiau«d for 
^1# fe»aus« aad !• B«ck«r, ^r.» $3* 173 (1920 )• 
Chaiiber® aad ?• Scherer, J» m, Chmu 3oc». liQ^, 
io$k C1926). 
l6l 
several days t© deposit & preeipltafc® wMQh fai*!®*! In c©l©i* 
from y#llowisli-wMt© t© a browalsfe yellow, fhis matei'lal ©n 
heating la a •cgpillary did nut ailtj, nor dii It d«e©®po@« 
cl@®sly, lik« h®jtapli®nyldil#ai. After tr«atn»iit with solv«nt@ 
th® mattrial y£®M#d only h®xafh®nyldil®ftd# It is likely 
that th®s-© is0lutl©as actually ooatainsd dipheiiyll©ad> that 
th® slew pi»eoipltati©n was a r®®mlt of gradual polynerlziitioa, 
and that th© y»llowi0h solid p3?®eipitat®4 was very likely a 
dl|5h«»yll#fed polymer# fb» obs®i»Tatioiia suggest that th©r« 
ffiay b# s©ii» pi*©e«SB by whieh this i»t«r»»diat« ©an chang#' io 
part to bexaph#ayldil#&i by reaetioiis not InwlTlng the 
fomatiea ©f l«ad» la ca»®s wher# th« imtiai*# of a pr®parati©a 
i® smeh that B&m ©f thi® rather iatractabl# iiit«ray@diat# is 
l®ft in th® §rui# product after hydrolysis., it interferes 
with the straii^tferirard werkiag up ©f th® resetioii, Th® ' 
traces of y#llow iapurity mhom removal from th© t®tra-£-
dia®thyla»iaoph©iiyllead preparations is described above war# 
apparently of this aatura# If the preparation of tetraaryl-
l®ads is earrl«d ©ut by tr#ata®iit of BjPbtl with th® aroaatio 
RX eenpound (m in th® ®xp©rlatent iiwolviag iodobenstn#)# 
soa© of the intermediat® »ay appartntly rsBaln in th® product 
unless consideyable tim# Is allowed for the reaction,, fhls 
is th© reason f©r the statement ab©v« that smh. preparations 
ar« better earried out by the hi^«ir-t@mp®ratur© r©fluxing 
t@©hniQU®^, rather than tteeugh th® H^PbM oempemd* 
3.62 
Other Gonelusions 
Re act ions itiTolviim metallic Itad 
reaetioa seh@m {^quatloiiB Ig an^'XII) previously 
advamed^' for th® symtheils ©f R||.?b e©»p©mds by th® higher* 
t®i!:p®rfttwr® refluxlng teehiiiqm# is la agrttnitnt with all th® 
observations reported in this thtsis. Other w©rlc®rs^^^» 
had already ®stablish«d that aetallic lead e©uld reaet with 
phesyllitMua to form t®traph®ayll®adji more readily in th© 
preseae® of a phenyl halide# fhe pwpos® of the ©xpsriiaants 
involving l®ad powder which are described above was to d©t®r«* 
Mia© whether thii re&etion would b« a useful method of syathesl© 
of IgPbl'g c©ii>otmds# I¥©ia the results obtained it appears 
that, at least in sli?)!© oasee* th® oustomry t©0hniqu«s pr®-
c®©d,lng frea IgPbXg coBpemda will b« prefer&bl®* Even 
though th® primary•r®meti©» with the l®ad powder m&f proceed 
a® desired frtaetien XI)f th® possibility of oecurrenct ©f 
secondary reactions sueh as dl®plae#a«nt ©r redistributloii 
l«ads to th® formati©!! of prsduct® whieh ar® diffieult or 
laiposslbl® to pwify, when mom than ©a# kind of 1 group 1® 
present# 
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Wgiter»soltitole op/ganolead eoBiponad® 
Si® exp^ThmntB with, tb© qmatei»aafy aBsonlim <l@i»ivatl¥«s 
deueiistrate that th# foroatloa of such d«ri¥atiT©s f3p©» 
©rgaaol®ad ctompoands containing teiptlary amia® group® is a 
utefml method of iaoraaslng tfe® solubility la water of th® 
lead eomp©«nd# ®i© aqtie©uB solutions of the resulting pro­
ducts had pH values ntar 7*0# aad prooipitateS' indicating 
%drolysls of the bond w®r@ nO't noted in thas® solutions# 
lo attempt was made, la this work, t© manmfaetttra any large 
ntJiBber of s«eh ooapomds# Sow® e©mparisons my b® mad® 
a©©ag thos® whieli w«i»# prepaid• Wb^n tli® lead atom held 
f©«r aryl gromps it was difficult to obtain a mvj solmbl® 
dsi'ivatiT©. Both th« metModld® and th« methosulfat© fi*oa. 
triphenyl»£-dlm®thylaiiiiiophdiiyll«ad w©r@ ©ss©ntially iii®©lufel# 
in watei'* Even ths t«tpa»sthiodld® of tet^a-^-dimetliylamino-
ph®ay11®ad was solnbl© only to the extent of about OmS%t 
althou^ la this ernm th® chafg© oa. th© paaitlv® Ion C+ti-) 
would b« larg©f la eoatpast, th© nethosulfat® from 
phenyl-"V-dl®thylamiaopropyllead was so highly soluble in 
water that th© problem of solubility ®ss#ntially disappeared 
h@i?©; and it might apparently b« possibl® to Tayy thl® st3?we-
withla r«as©a, in aay suoh way as might b© desired for 
phsfiaaeelogieal rem^m* ®ie r«B«ablaiie® of this lead eo®-
pound to th© aiirfac®-aeti¥@ quaternary a*©iiim baoterlostatie 
iSlf. 
agents wMcii ar® In ©OTrent i® of eo-urs® of iiit«i»«»t. 
fh© methiodld® of this • co®pomd, altliowgfc. erystallissabl# from 
watert was not appreeiablf solubl# In water at room 
temperatur®# 
fh«s® r«smlts suggest perhaps that to bring th® hea'ry 
orgattolead lens into solutloa in water werj strongly hyir®-
philic groups ar# r«qmir#d« Another type of group which 
would b» of interest Is the smlfonle aeld group# Smlfonie 
acids ar© strong aeids^ so that their salti with bases stjeh 
a® soditm hydroxide should b# solmbl# in water at pi r&lms 
near 7*0« ^79 to soliiblllE® organolead eoH^otmds 
by introduction of aroma tie smlfonio add groiips into th® 
ffi©l«eml« hmv# a®t with ©om siiee«sg. fh® c©mparl®®iss giwen 
above for th© qmternary aationiam salts my Indieat® that an 
aliphatic sulfonic aeid would b# mort «ff®etiv« as a watsr-
solubiliEing fimetion. Aliphatie sulfonic aeid® ar« usually 
prepared (in th® laboratory) by reaetioa of as allsyl halidt 
with sodiun sulfitet which gives the sodiim salt directly. 
Whether ®ueh a reaetion eould be earrled out with an organ©-
lead compound is untoowa# but at least it inTolve® a basic 
reagent# whleh is a favorable eoadition# fhe attempt# de­
scribed above to prepare ©rganolead compomds eontalning an 
aliphatic halogen atom, sueh as triphenyl-V-ehloropropylleed, 
were made partly with thl® idea in Hind. However, the 
A» Mwr^nce, "surfaee-letive ternary Awaoniuia 
©erBicldes**# leade^e Press, Mew York, 1950-
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<i®slf«<l ppodttcts w#i»« not obtained. 'To dat®, la,® onlf lead' 
coapounds o®ntai»i»g alipliatie la&logen, atoms wtiieli limv# b«@ii 
d®sci»ib®d^^^ fti»« tristbjl-f •bTOffioa»yll«&i aad its d«FiTa-
tiv«s, and this preparation iiiwl¥®d a special reaetion whlefe. 
probably Qoiild not b® applied at all fer aromatie dtrl¥atlf®s« 
Fbysiological s.oti®m 
Of th« l@sd eenpoimdi prepared, two w®r# soluble tuowgh 
in water't© permit ptoj'slologloal testing# 'Smm ©oiapownds 
w®r« tb® t©traai©tlil©did« of tetra-£-diBietliylaiiiaDphenyll®ad 
and the «©th©smlfat® of tripla«n^l* y»di#tlijlaaliioprop|-ll@ad. 
*Bmj wer® aiibaitt®d to gov^riiKSiit laborat®rl«s for t«stii^ 
agaiaist &mmv$ and a preliminary report on tetra^^-diaetfeyl-
aBia©ph®njll®ad tttrasethiodid® is given ©n pag# 89 ©f this 
thesis. 
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StJMMf 
a© r^aetioB of with lead eblorid# at -10° 
has l3©®ii stiidiei and fomd to premmd in tw© diatlngmithabl® 
stages* e©rre®|>oadii3^ to th® i»eaetions 
2C^H^M 4- FMl^ —> CCg^H^lgPb * 2UG1 
fO^H^)2pT3 + ^zZ± 
Si© flrat r®mtl0n is irrtversiblet and proimo®® a yellow 
imteratdiat© whleh i® b«li«v«d to b# diphanjllead in some 
fora* fh# second r@aeti©n ia appar«ntl|- r®v®rsibl«, ®© that 
th«s© prtparatioijs •ean r«a«>t ©ithw as triph®iiyll®ad-lithiiim 
or as ph«ajHithi«»» fh» r«aetioa of t3?iph®ii^ll«ad*lithim 
with altoyl halid®s 
4-  M*X > CC^^J^fbEt ^ UX 
ii a meful and gm&rsLl i»thod fof the praparatioa ©f 
CC^H^)jPbl* eo^omds (R* « aligrl) wh#a the mllqfl group d©#s 
aot contain fmetioos 3?®aetiv« toward ph#3a^llithim« fhis 
type of i»«eotioa has lb«®a applied to th« pi»@pa3?atioa ©f soa« 
oi?gaa©l«ad eompowads whioh would not b@ readily available by 
othw ffi®th©ds» Itaotions of this s©i»t also pr©©«®d roadily 
with ©- or £-t©lyllithitiia« £-iDiffi®tl:^l^a«lii©ph©i3yllithi?3pm r®-
aoti mrj slowly, although probably in the laa® way# 
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€0riiratiir®s, containing t®3Ptiarj aisia® gromps 
have beta comerted into qimtepnarj gtwonim salt®,, and tbls 
has be©a temA to a MsefMl setliod fer eoaf©2»]ping water-
selutoilitj ©a orgaaolead 6©»?j©aiMl®# Tmo &mh. salts liav« b«ea 
sulJBitted to Waited • Statts • g©'r#i»ii»e»t late©rat©ri«» for 
plijslolegiaai tsiting# ©a® la partiemlgof ©f tb®®#, %h« 
»tii©s«lfat® fr®ii telpli©a|*l»ga»a-di«tl3|'laiiis©pr©p|'llead, w®» 
B^XuhlB la mtert 
|mr#stigati®i» ,©f th$ reaction of pbeayllitliitm, HI eo®» 
p#TOdi |wb©r« 1 mm tmt aetallie lead haw b«ea 
earrisd ottt# fti« rssmlts a,gr«« with 8@a« mmtion fornaala-
tieas adTaii0«i, fey prwiws iaftstigators la this Laboratori^. 
fbes® reaetioas did not s©rv« well tor the praetical ppepara-
tiea of l2Pbl«2 eettpeiaids#, 
®5.« ms# of fealog®a-B®tal istfiye ©avers i©a r®metio»s 
lii¥ol¥iag »-te©»oa'jailiii# and s-bmtjllitMwm for th© prepara-
tiea of s®ffls ©rgaaoallleen d®ri¥ati¥®s lias feeea lav«i.tlgat«i» 
ISie rtsttllifl. ©fteblisli that intereon^eraiea d©«s ocour with 
a-broffioaallia®# Sa® oygaaosilleea deflTativ®® wer@ ohtain#d 
©nly la saall jltld b©ea«.s« ©f diffieulties in th® purifica­
tion steps• lew orga»osilie©n 0@i^©^m«is obtainoi. hy willlam-
soBftyp® i»#aeti®iis ai»# als© desoribfiAt 
®ie literatiar© ©a ©rganulead ehemistry from 19ii.l to th® 
present tin# ha® he«B sw¥®y«d, and the ©rganoldsd 
whieh hmm res®iv©d mention in th« lit®fatiii*e €tij»ing this 
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p®:plo<a ar« tabulated# A bwpwbjp with s©l«ot«d f©fes?®ne«s, 
of th# literattir# mterial pertaining to SOBJ® falenc® atat®® 
of 'tfee Gi?©t*p If-B e%®wmnts is also giv#a« 
